
-- NA$7.000849
NASA - JPL
$$IC No. 9661

REMEDIAL INVESTIGATION/

FEASIBILITY STL_Y

_- WORK PLAN

NASA -JET PROPULSION LABORATORY
_- 4800 Oak Grove Drive

Pasadena, California 91109

prepared by

.... EBASCO ENVIRONMENTAL
A Division of EBASCO SERVICES INCORPORATED

3000 West MacArthur Boulevard
Santa Ana, California 92704

ENTERED

-- January 1991
C 6 DATE: Sop 22, 1999

, F:/JPL-EAO1/SFUND/ADMINREC/FWREPORTS.XLS .

_'=-a,,_w,,l_/



REMEDIALINVESTIGATION/FEASIBILITYSTUDY

WORK PLAN FOR THE

NASA-JET PROPULSION LABORATORY

Prepared For:

JET PROPULSIONLABORATORY

4800 OAK GROVE DRIVE

PASADENA,CALIFORNIA91109

PreparedBy:

EBASCO ENVIRONMENTAL

A DIVISION OF EBASCO SERVICES INCORPORATED

3000 WEST MACARTNURBOULEVARD

SANTA ANA, CALIFORNIA92704

JANUARY 1991

4064E



TABLES OF CONTENTS

PAGE

1.OINTRODUCTION 1
1.1PurposeofWorkPlan 1
1.2Approach 2
1.3WorkPlanOrganization B

2.0SITEDESCRIPTION 9
2.1SiteBackground 9

2.1.1Hydrology l0
2.1.2Geology ll

2.2 PreviousInvestigations 14
2.3 PreliminaryRiskEvaluation 27
2.4 Identification of Potentially Applicable or

RelevantandAppropriateRequirements 31
2.4.1Chemical-SpecificARARs 32

2.4.1.1 Chemical-Specific ARARs in the
FeasibilityStudyProcess 32

2.4.1.2 Identification of Chemical-Specific
ARARsfor2PL 33

2.4.2Location-SpecificARARs 35
2.4.3Action-SpecificARARs 36

2.5 Data Use Requirementsand Data Quality Objectives 36
2.5.1DataQualityObjectives 3B
2.5.2 Data Requirements for VOC Source Characterization 40
2.5.3 Data Requirements for Groundwater Characterization 42

2.6 ProjectPlanning (Task l) 44
2.7Agreements 44
2.8 CommunityRelations(Task2) 45

3.0 REMEDIALINVESTIGATION 47
3.1 ProposedFieldInvestigations(Task3) 47
3.2 SourceIdentificationProgram 48

3.2.1 SeepagePits 48
3.2.1.1SoilSamplingProcedures 50

3.2.2 AltadenaStormDrainAssessment 52
3.3 GroundwaterInvestigationProgram 54

3.3.1 Installationof Wells 55
3.3.1.1 Well Drillingand Construction 56

3.3.2ShallowWellSampling 63
3.3.3DeepWellSampling 63
3.3.4AquiferTesting 64
3.3.5HydrogeologicEvaluation 65

3.4 QualityAssurance/QualityControlProgram 66
3.4.1 QualityControlSamplingProgram 67
3.4.2SampleHandlingProcedures 68
3.4.3 EquipmentDecontaminationProcedure 73
3.4.4 EquipmentCalibrationProgram 74

4064E i



TABLES OF CONTENTS
(Continued)

PAGE

3.0 REMEDIAL INVESTIGATION (Continued)
3.5 Sample Analysis/DataValidation(Task 4) 75

3.5.1 Soil Analysis 76
3.5.1.1 SeepagePits Analysis 76
3.5.1.2 AltadenaStorm Drain Analysis 77

3.5.2 GroundwaterAnalysis 77
3.5.3 Data Validation 78

3.6 Data Evaluation(Task 5) 79
3.7 EndangermentAssessment 79
3.8 SupplementalFieldActivities 83
3.9 Remedial InvestigationReport (Task 8) 84

4.0 FS PHASE I: FEASIBILITYSTUDY DEVELOPMENTAND SCREENING
OF REMEDIALALTERNATIVES(TASK 9) 85

4.1 Identification and Screening of Remedial Alternatives 86
4.1.1 Preliminary Selection of Remedial Technologies 86
4.1.2 ScreeningofAlternatives 88
4.1.3 AlternativeSelectionfor DetailedAnalysis 88

4.2 TreatabilityStudies (Task 7) 89
4.2.1 SubsurfaceSoilTreatabilityTest go
4.2.2 GroundwaterTreatabilityTest g2

5.0 FS PHASE II: REMEDIAL ALTERNATIVES EVALUATION
AND SELECTION(TASK 10) 95

5.1 DetailedAnalysisof Alternatives 97
5.1.1 Overall Protection of Human Health and the

Environment 98
5.1.2 Compliancewith ARARs 98
5.1.3 Long-TermEffectivenessand Permanence 100
5.1.4 Reductionof Toxicity,Mobility,or Volume lO1
5.1.5 Short-TermEffectiveness lO1
5.1.6Implementability 102
5.1.7 Costs 104
5.1.8StateAcceptance 10g
5.1.g CommunityAcceptance 10g

6.0 PROJECTMANAGEMENT llO
6.1 ProjectOrganizationandApproach llO
6.2 ProjectQualityAssuranceand Data Management lll

7.0 PROJECTSCHEDULE ll3

· 8.0REFERENCES ll4

4064E ii



LIST OF FIGURES

FIGURENUMBER TITLE FOLLOWINGPAGE

FIGURE1-1 PHASED RI/FS PROCESS 2

FIGURE1-2 RELATIONSHIPOF PHASED RI/FS TO
TASK ORIENTED RI/FS 3

FIGURE2-1 SITE LOCATIONMAP 9

FIGURE2-2 SITE FACILITYMAP lO

FIGURE2-3 HYDROLOGICBASINSIN THE PASADENAAREA l0

FIGURE2-4 GENERALIZEDGEOLOGICMAP OF LOS ANGELES
BASINANDBORDERS ll

FIGURE2-5 GENERAL LOCATIONOF THE PRINCIPALSTRUCTURAL
BLOCKS AND FAULTSNEAR JPL 12

FIGURE 2-6 CONTOUR MAP ON TOP OF CRYSTALLINE BASEMENT
COMPLEXNEARJPL 12

FIGURE2-7 JPL FAULTAS MAPPED BEHIND JPL BUILDING150 13

FIGURE 2-8 SUSPECTED SEEPAGE SITES AS IDENTIFIED IN THE
PRELIMINARYASSESSMENT/SITEINSPECTION 19

FIGURE 2-9 LOCATIONS OF MONITORING WELLS INSTALLED AND
VOLATILE ORGANIC COMPOUNDS DETECTED DURING
THEESIOFJPL 23

FIGURE 2-10 DETECTED VOLATILE ORGANIC CONSTITUENTS IN
THE PASADENA CITY PRODUCTION WELLS,
NOVEMBER1989 25

FIGURE2-11 SURFACESEDIMENTSAMPLE LOCATIONS(EBASCO,1990b) 26

FIGURE2-12 SOILSAMPLELOCATIONS(EBASCO,199Ob) 26

FIGURE 2-13 CONCEPTUAL VOLATILE ORGANIC COMPOUND EXPOSURE MODEL
FORTHEJET PROPULSIONLABORATORY 27

FIGURE3-1 FLOW CHART SUMMARIZINGRI INVESTIGATIVEACTIVITIES
FORJPL 47

FIGURE3-2 LOCATIONSOF KNOWNSEEPAGEPITS ANDDRYWELLS 48

FIGURE3-3 PROPOSEDSOIL BORINGLOCATIONS 49

4064E iii



LIST OF FIGURES
(Continued)

FIGURENUMBER TITLE FOLLOWINGPAGE

FIGURE3-4 BORING LOG FORM 51

FIGURE3-5 PROPOSEDBORINGLOCATIONSAD2ACENTTO THE WEST
ALTADENAFLOODCONTROLDRAINAGESYSTEM 52

FIGURE3-6 LOOkTIONSOF PROPOSEDGROUNDWATERMONITORING
HELLS, JPL, PHASE I 55

FIGURE3-7 LOCATIONSOF PROPOSEDGROUNDWATERMONITORING
WELLS, 3PL, PHASE II 56

FIGURE 3-8 DESIGNOF TYPICALSHALLOW GROUNDWATERMONITORINGHELL 58

FIGURE 3-9 DESIGNOF TYPICALDEEP MP GROUNDWATERMONITORINGHELL 60

FIGURE 3-10 A TYPICAL MP SYSTEM INSTALLATION WITH 5
MONITORINGZONES COMPLETEDINSIDE
4-INCH STEEL WELL PIPE 62

FIGURE6-1 3PL RIIFS PRO2ECTMANAGEMENTORGANIZATION llO

4064E iv



LIST OF TABLES

TABLENUMBER TITLE FOLLOWINGPAGE

TABLE 2-1 SPECIFICATIONS FOR MONITORING WELLS INSTALLED
DURINGTHE ESI AT JPL 22

TABLE 2-2 VOLATILEORGANICCOMPOUNDSDETECTED IN GROUND
WATER SAMPLES,JUNE lg90, JPL MONITORINGWELLS 25

TABLE 2-3 CONSTITUENTS DETECTED IN SURFACE SEDIMENT
SAMPLESCOLLECTEDIN THE ARROYOSECO 26

TABLE 2-4 POPULATIONCOUNTS WITHIN CONCENTRICRINGS
AROUND2PL 26

TABLE 2-5 CONSTITUENTSDETECTEDIN SOIL SAMPLESCOLLECTED
ADJACENTTOJPL 26

TABLE 2-6 POTENTIALCHEMICAL-SPECIFICARARs FOR JPL 33

TABLE 2-7 SUMMARYOF SELECTEDLOCATION-SPECIFICARARs FOR JPL 35

TABLE 2-8 POTENTIALCALIFORNIAARARs FOR 2PL 35

TABLE 3-1 BUILDINGNUMBERSAND THEIR CORRESPONDING
SEEPAGEPITS 48

TABLE 3-2 BORING LOCATIONRATIONALE 49

TABLE 3-3 SUMMARYOF ANALYTICALMETHODOLOGYFOR SOIL SAMPLES 76

TABLE 3-4 OUTLINEOF REMEDIALINVESTIGATIONREPORT 84

TABLE 4-1 PRELIMINARY REMEDIAL ALTERNATIVES FOR SUBSURFACE
SOILANDGROUNDWATERAT2PL 88

TABLE 7-1 ESTIMATED SCHEDULE FOR 'THE REMEDIAL INVESTIGATION/
FEASIBILITYSTUDYPROGRAM ll3

4064E v



1.0 INTRODUCTION

The Jet Propulsion Laboratory (JPL), located at 4800 Oak Grove Drive,

Pasadena, California, is a NASA owned facility managed by the California

Institute of Technology. In 1988, Ebasco Services Incorporated conducted a

PreliminaryAssessment/SiteInspection (PA/SI) (Ebasco 1988a, lg88b) and in

1990 conducted an Expanded Site Inspection (ESI) at JPL (Ebasco, 1990a).

The data collectedduring the PA/SI and ESI will be used by the Environmental

Protection Agency to provide a Hazard Ranking System (HRS) score for JPL.

The HRS score is used to rank sites for potential listing on the National

Priorities List. The results obtained to date indicate the presence of

volatile organic compounds (VOCs) in groundwater beneath the site and nearby

production wells. In anticipation of being placed on the National

Priorities List, JPL requested this work plan for a Remedial Investigation/

Feasibility Study (RI/FS) of groundwater and potential source areas

containing volatile organic compounds. If 2PL is placed on the NPL, the

facility will be subject to the provisions of the Comprehensive Environmental

Response, Compensation and Liability Act of 1980 (CERCLA) as amended. This

Work Plan was prepared using the Environmental Protection Agency document

titled "Guidance for Conducting Remedial Investigations and Feasibility

Studies under CERCLA" (EPA 1988a) and the RI/FS will meet all CERCLA

requirements.

1.1 Purpose of Work Plan

The purpose of this Work Plan is to present the technical scope of work of

the RI/FS and an estimated schedule for evaluating both groundwater and

potential source areas at 8PL. The RemedialInvestigation(RI) will include

site characterization: an evaluation of the lateral and vertical extent of

on-site and off-site VOCs and an assessment of risks to public health and

the environment. The FS will identify and evaluate the potential remedial

alternatives to reduce these risks to acceptable levels.

The purpose of the RI is to evaluate potentialVOC contaminantsources,the

extent of VOC migration pathways, and the risk to actual and potential

receptors. The RI will include the collection of field data, incorporation

4064E 1



of existing data, and data analysis to define the nature and extent of VOC

migrati on.

Following the completion of the RI, the data collected will be evaluated as

part of an endangerment assessment (EA) of risk to potential receptors. The

purpose of this effort will be to quantify risks posed by the VOCs in ground-

water and source areas and set forth criteria which can be used to evaluate

remedial alternatives, if necessary, as part of the Feasibility Study (FS).

The purpose of the FS is to utilize the RI site characterization and the

endangerment assessment (EA) to identify potentially applicable remedial

technologies to the media of concern and to formulate these technologies

into a cost-effective remedial action or set of remedial actions. These

technologies are intended to permanently prevent or minimize the release of

hazardous substances that may cause environmental contamination and

substantial risk to present or future public health. This objective will be

accomplished through the identification, screening, testing, and evaluation

of remedial alternatives based on cost-effective, technical, public health,

environmental, and institutional concerns.

The flow of information between the RI, EA, and FS is essential to a

streamlined, effective process. A phased approach to the RI will be

implemented to collect information necessary to determine the feasibility of

various remedial alternatives. Likewise, a phased approach to the FS will

be dictated by the information collected during the RI (Figure l-l).

1.2 Approach

The approach of this Work Plan is to conduct the RI/FS in phases in

accordance with EPA's recent Guidance for Conducting Remedial Investigations

and Feasibility Studies Under CERCLA (October lg88). The various phases of

the RI/FS are outlined on Figure 1-1. Activities which will be conducted

during the RI/FS are also identified by task numbers. For federal-lead

sites, standard tasks have been defined to provide consistent reporting and

allow more effective monitoring of the RI/FS process. This RI/FS is being

conducted by JPL and will be conducted using tasks similar to those conducted
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REMEDIAL INVESTIGATION

SITE CHARACTERIZATION TREATABILITY INVESTIGATIONS

· Conduct Field Investigation · Perform Bench or Pilot Treatability

Contamination (Waste Types,
Concentrations, Distributions)

· Identify Federal/State
SCOPING OF THE RI/FS Contaminant- and Location-

Specific ARARs
SITE PLANNING · Conduct Baseline Risk Assessment

· Collect and Analyze · Redefine Remedial Action Goals
Existing Data

· Develop Site

I Management Strategy I I YI_/

_ROM: FEASIBILIT
PROJECT PLANNING STUDY /

· Preliminary Assessment _ ; · Identify Initial
· Site Inspection ! Project/Operable Unit, FS PHASE I FS PHASE II

· Expanded Site Inspectionl Likely Response Scenarios, DEVELOPMENT & SCREENING REMEDIAL ALTERNATIVES
and Remedial Action Objectives OF ALTERNATIVES EVALUATION

· Initiate Federal/State ARAR

Identification · Identify Potential ° Screen Alternatives as · Further Refine / TO:
· Identify Initial Data Quality Treatment Technologies Necessary to Reduce Alternatives as

Objectives (DQOs) Containment/Disposal Number Subject to Necessary · Remedy Selection
· Prepare Project Plans Requirements for Detailed Analysis ° Analyze Alternatives ° Record of Decision

i Residuals or Untreated · Preserve an Appropriate Against Criteria · Remedial Design

Waste Range of Options · Compare Alternatives · Remedial Action
· Screen Technologies Against Each Other

' · Assemble Technologies
into Alternatives

· Identify Action-Specific
ARARs

Figure1-1

SOURCE: Modified from EPA (1988). PHASED RI/FS PROCESS

E-3



by EPA. Figure 1-2 shows these tasks and their relationship to the phases

of an RI/FS. A brief descriptionof the taskswhich will be part of the

work to be conductedat 3PL is given below. The RI and the FS will be

conducted concurrently and data gathered in the RI will affect the develop-

ment of remedial alternatives in the FS, which in turn influences additional

field investigations.Becauseof the interactiveand iterativenatureof

the RI/FS process,the sequenceof the various phases and associated

activities, as summarized on Figures l-l, and 1-2, may be less distinct in

practice. The time sequencing of individual activities will depend on

specific site situations.

All phases and associated tasks described in this work plan were designed

for the attempt to characterize onsite conditions and to address the

feasibility of onsite remediation. Hhen the onsite situation is more fully
understood, 3PL's possible contribution to offsite contamination can be

addressed.

Task 1. Project Planning

The project planning task includes activities related to initiating the RI

after the work plan is finalized and issued. This task is complete when the

work plan and supplemental plans are approved and field work can begin.

Typical activities included in this task are:

o Obtainingeasements/permits/siteaccess

o Collection and reevaluation of existing data

o Refinement of conceptual site model

o Finalizing of data needs and data quality objectives

o Refinement of preliminary remedial action objectives and potential
remedial alternatives

o Development of treatability studies that may be necessary

o Preparation of specifications

o Subcontract procurement

o Coordination with analytical laboratories

o Task management and quality control
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TASK APPROACH PHASED APPROACH

RI / FS WORK PLAN
STANDARD TASKS REMEDIAL INVESTIGATIONS

TASK TITLE
SITE CHARACTERIZATION TREATABILITY INVESTIGATIONS

I Project Planning

2 Community Relations * Task 3 * Field Investigation Task 7 - Treatability Studies

3 Field Investigations _ Task 4 - Sample Analysis/Validation Task 8 - RI Report

4 Sample Analysis/Validation Task 5 - Data Evaluation

SCOPING ]
5 Data Evaluation Task 6 - Risk Assessment

Task 1 - Project Planning I6 Risk Assessment Task 8 - RI Report

7 Treatability Study/Pilot Testing I 'T FEASI BILIr YI_ 18 Remedial Investigation Report _, STUDY !
9 Remedial Alternatives FS PHASE I FS PHASE II

Development/Screening DEVELOPMENT & SCREENING REMEDIAL ALTERNATIVES
OF REMEDIAL ALTERNATIVES EVALUATION

10 Detailed Analysis of Alternatives

11 Feasibility Study (FS) Report Task 9 - Remedial Task 9 - Remedial Task 9 - Remedial TO: SOR
Alternatives Alternatives Alternatives ROD

· Tasks that can occur Development/ Development/ Development/ _ RD
in any phase of the RI / FS Screening Screening Screening RA

,,,, ,,

Task 10 - Detailed Task 10 - Detailed Task 11 - FS Report Post
Analysis of Analysis of RI / FS
Alternatives Alternatives Support

Figure 1-2

RELATIONSHIP OF PHASED RI/FS
SOURCE: Modified from EPA (1988). TO TASK ORIENTED RI/FS
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Task2. CommunityRelations

The Community Relations task incorporates alt activities related to

preparing and implementing the site community relations plan. Typical
activities included in this task are:

o Conductingcommunityinterviews

o Preparing a community relations plan

o Preparing fact sheets

o Providing public meeting support

o Providing technical support of community relations

o Implementing community relations

Task 3. Field Investigation

The Field Investigation task consists of all activities related to conducting

fieldwork requiredby the RI, includingsubcontractorprocurement.Field

investigation is complete when all subcontractors are demobilized from the

field. Typical activities included in this task are:

o Mobilization

o Geophysical investigations

o Soil and ground water sampling

o Geological/hydrogeologicalinvestigations

o Well elevation and location survey

o Fieldscreening/analyses

o RI waste disposal

o Task management and quality control

o Demobilization

Task4. SampleAnalysis/Validation

The SampleAnalysis/Validationtask includestrackingof samplesafterthey

leave the field and review of the analytical activities conducted for each

sample. Separate monitoring of support laboratories may be required. This

task begins the date the first set of samples in sent to the laboratory for
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analysis and ends when data validation is complete. Typical activities

included in this task are:

o Sample management

o QA/QC evaluation

o Data validation

o Testing physical and chemical parameters onsite

o Task management and quality control

Task 5. Data Evaluation

The Data Evaluation effort includes an analysis of physical and chemical

analytical data after validation. Once the validated data are received,

they can be evaluated prior to preparing the RI report. The following are

typical activities:

o Data evaluation

o Data reduction and tabulation

o Environmentalfate and transportmodeling/evaluation

o Task management and quality control

Task 6. Risk Evaluation

The Risk Evaluation task includes activities needed to conduct and present

an endangerment assessment (EA) which will assess the potential human health

and environmental risks associated with the site. Initial work will begin

during the RI and end upon completion of the EA report. Typical activities

may include:

o Identification of contaminants of concern

o Exposure evaluation

o Toxicity evaluation

o Risk characterization

o Task management and quality control
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Task 7. Treatability Studies

The Treatability Studies task includes any efforts related to conducting

bench-scale or pilot evaluations of potential remedial alternatives, and

associated task management and quality control. CERCLA contains provisions

which affect the level of effort associated with this task. Bench studies

are often sufficient to evaluate performance of technology that is well

developed and tested. For innovative technologies, a pilot test may be

required. Typical activities may include:

o Testfacilityand equipmentprocurement

o Vendor procurement

o Equipment operation and testing

o Sample analysis and validation

o Report preparation

o Task management and quality control

Task 8. Remedial Investigation Report

The RemedialInvestigationreportwill be generatedduringthis task that

describe the findings of the RI once the data has been evaluated under Tasks

5 and 6. This task ends when the last RI document is submitted to EPA.

Typical activities may include:

o Datapresentation

o Writingof the report

o Reviewing quality control (QC) efforts

o Printing and distributing report

o Review meetings

o Report revision based on review comments

o Task management and quality control

Once the RI and EA are completeda FeasibilityStudy may be requiredto

evaluate potential remedial alternatives. Three activities are typically

associated with completion of an FS including:
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o RemedialAlternativesScreening,

o Remedial Alternative Evaluation, and

o Feasibility Studies Report.

Task 9. Remedial Alternatives Development and Screening

The Remedial AlternativesScreening task includes a preliminary evaluation

of remedial alternatives for the media of concern. This task starts when

sufficient physical and chemical data is available to quantify volumes and

cleanup criteria are set. The task is complete when a final set of

alternatives is chosen for detailed evaluation. Typical activities may

include:

o Identification of potential alternatives

o Evaluation of each alternative based on screening criteria

o Review and provide QC of work effort

o Report preparation

o Refine list of alternatives to be evaluated

Task 10. Remedial Alternatives Evaluation

A detailed remedial alternatives evaluation task will begin when the

screening done in Task 9 is complete and includes the detailed analysis and

comparison of remedial alternatives. The activities comprised in this task

included performing human health, environmental, and institutional analyses.

The detailed analyses include the following activities:

o Refinementof alternatives

o Comparative analyses of alternatives against established criteria

o Review of QC efforts

o Task management and quality control
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Task ll. Feasibility Study Reports

The Feasibility Study Report will describe the findings of the detailed

Remedial Alternatives Evaluation, costing, and selection of preferred

alternatives. Typical activities include:

o Data presentation

o Graphics associated with the report

o Writing of the report

o Costing details

o Printing and distributing the report

o Report revisions based on reviewers comments

o Task management and quality control

1.3 WORK PLAN ORGANIZATION

This Work Plan includes a descriptionof all the major elements which will

be part of the RI/FS for 8PL. Section 2.0 describesand evaluatesexisting

data for the site, discusses the scoping for the RI/FS, contains a

preliminary risk evaluation, reviews the applicable or relevant and

appropriate requirements (ARARs) for remedial investigations and

remediation, describes data quality objectives (DQO) for the RI/FS,

identifies the need for additional data, and summarizes the community

relations program proposed for JPL. Section 3.0 presents a description of

the Remedial Investigation. Section 4.0 presents a description of the FS

Phase I Feasibility Study: Development and Screening of Remedial

Alternatives. Section 5.0 presents a description of Phase II Feasibility

Study: Remedial Alternatives Evaluation and Selection. Section 6.0

presents Ebasco's project management approach and Section 7.0 presents the

estimated project schedule.
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2.0 SITE DESCRIPTION

The Jet Propulsion Laboratory (JPL) is located within the cities of Pasadena

' and La Canada-Flintridge, California, northeast of the 210 Foothill Freeway.

The site covers 176 acres, and is situatedin an alluvial fan at the base of

the southern edge of the San Gabriel Mountains. JPL is located immediately

northwest of the Arroyo Seco intermittent stream bed, and north of the

Devil's Gate Reservoir (Figure 2-1).

2.1 SITE BACKGROUND

CERCLA, as amended, stipulates that federal facilities such as 2PL, where

hazardous materials may have entered the environment, perform a Preliminary

Assessment. Ebasco Services Incorporated conducted a Preliminary

Assessment/SiteInspection (PA/SI) of JPL in 1988 (Ebasco, 1988a, 1988b).

The data collected during this PA/SI was used by Ebasco to calculate a

preliminary Hazard Ranking System (HRS) score for JPL. From January to

March lg90, Ebasco conducted an Expanded Site Inspection (ESI) of JPL

(Ebasco, 1990a) to provide additional supporting data and documentation for

the Environmental Protection Agency (EPA) who will ultimately provide a HRS

score for 2PL. The HRS score is used by the EPA to rank sites for potential

listing on the National Priorities List (NPL).

The Jet Propulsion Laboratory was first developed by the U.S Army between

1945 and 1957 and remained under the Army's control until it was taken over

by NASA in 1958. The California Institute of Technology is currently under

contract to NASA. 2PL is responsible for research and development for

aeronautics, space technology, and space transportation. JPL is currently

involved in exploration of the earth and solar system with automated

spacecraft, the design and operation of the global Deep Spacing Tracking

Network, and other research and development activities. Since 1958, JPL has

managed the Ranger and Surveyor missions to the moon; the Mariner missions

that explored Mars, Venus, and Mercury; the Viking Mars Orbiters; the

Voyager missions to Jupiter, Saturn, Uranus, and Neptune; and the

earth-orbiting Infrared Astronomical Satellite (IRAS). The latest of JPL
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Source: U.S.GeologicalSurvey _ FIGURE 2-1

. PasadenaCa.Quadrangle(1966) _ SITE LOCATION MAP
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missions to explore the planets in more detail include Galileo, a Jupiter

orbiter and probe, and Magellan, a Venus orbiter.

To accomplish these tasks, a variety of support functions and research and

development laboratories using various chemicals are and have been present

at JPL. The general types of materials used, now and in the past, include a

variety of solvents, solid and liquid rocket propellants, cooling tower

chemicals, sulfuric acid, freon, mercury, and various chemical lab wastes.

During the 1940's and 1950's, nearly every building at JPL maintained a

' cesspool to dispose of liquid and solid wastes through drains and sinks

within that building. These cesspools were designed to allow liquid wastes

to seep into the surrounding soil. Since nearly every building at JPL at

one time either used or stored various quantities of hazardous chemicals, it

is believed that the cesspools received various quantities of chemicals used

at the facility. Although the cesspools have been abandoned since the late

1950's and early lg60's, a number of these cesspools may have been sources

of VOCs. Figure 2-2 shows the locations of buildings and the road system

currentlyat JPL.

2.1.1 Hydrology

JPL is located in the Monk Hill Basin which is located within the Raymond

Basin (see Figure 2-3). The Raymond Basin is a small triangular groundwater

basin bounded on the north by the San Gabriel Mountains, on the west by the

San Rafael Hills and on the south by the Raymond Fault. The Raymond Basin

provides an important source of potable groundwater for many communities in

the area including Pasadena, La Canada-Flintridge, San Marino, Sierra Madre,

Altadena, Alhambra, and Arcadia. The aquifer under JPL is not designated as

the sole or principal drinking water source for JPL.

The Raymond Basin's climate is semi-arid Mediterranean, characterized by

hot, dry summers and mild winters with intermittent rain. The long-term

average annual precipitation in the area is 22.5 inches. Approximately

three-fourths of the annual precipitation occurs during the months of

December through March. Groundwater levels fluctuate during the year with
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lower elevations usually encountered between July and December and higher

elevationsoccurringbetweenJanuaryand June.

The groundwater table below 3PL has been encountered during drilling of

monitoring wells at depths from 100 to 240 feet below ground surface. The

groundwater table is significantly affected by City of Pasadena water supply

wells located within 2000 feet southeast of 3PL. Groundwater moves

primarily to the southeast from JPL toward these water supply wells. The

estimated regional hydraulic gradient in the Raymond Basin is between 200

feet per mile to 100 feet per mile (Raymond Basin Management Board, 1985).

The average transmissivity of the underlying aquifer ranges from approxi-

mately 50,000 gallons per day per foot (gpd/ft) in the La Canada Valley to

about 200,000 gpd/ft near the Arroyo Seco and Devil's Gate Dam (Raymond

Basin Management Board, 1985).

The City of Pasadena has three water supply wells and one monitoring well

located in the Arroyo Seco downgradient from 3PL. The City of Pasadena

routinely collects water samples from these wells located in the Arroyo

Seco. The analyses of these samples have indicated the presence of small

amounts of TCE (trichloroethene), CC14 (carbon tetrachloride), PCE (tetra-
chloroethene) and 1,2-DCA (1,2-dichloroethane).

2.1.2 Geoloq¥

3PL is located immediately south of the southwestern edge of the San Gabriel

Mountains (see Figure 2-4). The San Gabriel Mountains, together with the

San Bernardino Mountains to the east and the Santa Monica Mountains to the

west, make up a major part of the east-west trending Transverse Range

province of California. This province is dominated by east-west trending

folds, reverse faults, and thrust faults indicating a history dominated by

north-south compressional deformation.

The San Gabriel Mountains are mainly composed of crystalline basement

rocks. These rocks range in age from Precambrian to Tertiary and include

various types of diorites, granites, monzonites, and granodiorites with a

complexhistoryof intrusionand metamorphism. Immediatelynorth of 2PL the
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San Gabriel Mountains are comprised of the Quaternary Pacoima Formation.

This formation is composed of conglomeratic arkosic sandstones of stream

channel and fanglomeratic origin (Smith, 1986). The color of the Pacoima

Formation is buff or tan where unweathered and ranges from orange to dark

reddish orange where weathered.

Periodictectonicupliftof the San GabrielMountainshas occurredduring

the past 1 to 2 million years producing the present topography of the area

(Smith, lg86). Most of this uplift has occurred along north to northeast

dipping reverse and thrust faults located along the south to southwest edges

of the San Gabriel Mountains. As Figure 2-5 shows, thrust faults located

near JPL include the Mt. Lukens Thrust Fault, the south branch of the San

Gabriel Thrust Fault, and the JPL Thrust Fault (a.k.a. "bridge fault"). East

of the Arroyo Seco the south branch of the San Gabriel Thrust Fault is the

primary range-front fault. West of JPL the Mt. Lukens Thrust Fault is the

main range-front fault, and across JPL the JPL Thrust Fault is the primary

range-front fault. These faults, along with others along the southern edge

of the San Gabriel Mountains, comprise the Sierra Madre Fault system.

The SierraMadre Faultsystemseparatesthe San GabrielMountainsto the

north from the Raymond Basin to the south. The sediments of the Raymond

Basin adjacent to and beneath JPL are the result of alluvial and fluvial

deposition. Current fluvial deposition can be found in the Arroyo Seco

where braided steam-channel deposits are now located. Older quaternary

alluvial fan deposits, or fanglomerates, are located beneath JPL. Generally,

these sediments are characterized by poorly sorted, poorly consolidated,

coarse grained, brown sands with gravels, cobbles and boulders. The cobbles

and boulders are primarily subrounded and can get up to 3 feet in diameter.

The San Gabriel Mountain crystalline basement complex is clearly the

provenance of the cobbles and boulders. The fanglomerates also contain

significant amounts of clay and silt. Bedding is very poorly developed in

the fanglomerates where the percentages of silt, clay, cobbles, and boulders

fluctuate throughout the stratigraphic column. These fanglomerates reach a

maximum thickness of approximately 750 feet near JPL and the mouth of the

Arroyo Seco and gradually thin to the south. Figure 2-6 is a contour map on

top of the crystalline basement complex near JPL showing the general dip of

the basement.
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During the ExpandedSite Inspectionof JPL (Ebasco,1990a),Ebasco geologists

performed a reconnaissance survey of the surface geology accessible at 2PL.

Of particular interest were the exposures of the JPL Thrust Fault. In 1977,

Agbabian Associates completed a seismic study of JPL and mapped the JPL

Thrust Fault. Figure 2-7 shows the trace of the JPL Thrust Fault behind

Building 150 as mapped by Agbabian Associates (1977) and as previously mapped

by Converse,et al. (lgYl). After visiting this area, Ebasco concludedthat

the general geometry of the fault trace more closely resembled that as mapped

by Agbabian Associates, although Ebasco could not confirm the locations of

the two small normal faults mapped by Agbabian Associates. The traces of

these normal faults may have been covered by the thick natural vegetation

currently on the hillside. Ebasco also field checked and confirmed the

location of the JPL Fault exposed near Buildings 98 and 134 west of the

present bridge across the Arroyo Seco. At this location the trace of the

JPL Thrust Fault can be found at the contact between granitic alluvium at

the foot of the hill behind JPL and the crystalline basement (diorite at

this location) above it.

The amount of influence, if any, faults on and near JPL have on the movement

of groundwater is not currently known. More detailed data regarding ground-

water elevations adjacent to faults are needed to evaluate the role they

may, or may not, play in groundwater movement. It is possible the fault

planes present on JPL do not influence local groundwater movement since

sandy alluvium has apparently been faulted adjacent to similar sandy

alluvium without appreciable fault gouge. Behind Building 150 at the

northern edge of the facility, north of the JPL Fault, three shallow wells

were installed as part of a soil dewatering system. Details of the

dewatering system are presented in the following section describing previous

investigations. During the drilling of these three wells, crystalline

basement rocks were drilled into from 2 to 20 feet below grade and ground-

water was found to be from ground level down to 4.5 feet below ground

level. South of the JPL Fault, monitoring well EMW-7 (installed during the

ESI, Ebasco, 1990a) penetrated the water table at 236 feet below grade and

never did reach crystalline basement when drilling stopped at 270 feet. It

is therefore likely local groundwater movement is influenced by the depth

_ and geometry of the crystalline basement complex which is influenced by the
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fault system. The shallow groundwater north of the JPL Fault is likely the

result of the shallow basement north of the JPL Fault and may not be related

to a potential fault gauge barrier formed along the JPL Fault plane. Again,

more data on groundwater elevations adjacent to faults at JPL are needed to

accurately determine the influence faults have on local groundwater movement.

2.2 PREVIOUS INVESTIGATIONS

Numerous investigations focusing on geotechnical issues and previously

identified environmental issues have been conducted at JPL in the past. JPL

contains many buildings that host, or have hosted, various laboratory

experiments. From 1945 to 1960, cesspools and open areas around JPL were

apparently used to dispose of a variety of materials. Investigations of VOC

content in nearby monitoring and water production wells have suggested that

JPL may be a sourceof the VOCs.

Geotechnicaland environmentalstudies on JPL and the Arroyo Seco have been

conducted sporadically over the past 13 years and include:

o Agbabian Associates,1977

o LeRoy Crandalland Associates,1981

o Geotechnical Consultants, Inc., 1982

o Richard C. Slade, 1984

o James M. Montgomery, 1986

o Ebasco Environmental, 1988a, lg88b

o Geotechnical Consultants, 1989

o Ebasco Environmental, 1990a

o Ebasco Environmental, 1990b

The following discussions briefly summarize of each of these studies.

Agbabian Associates, 1977
I ,

A three part seismic study of JPL conducted by Agbabian Associates was

completedin 1977.
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Part I, A Study of Seismic Criteria for the Jet Propulsion Laboratory

Facilities, provided a state-of-the-art reappraisal of the input criteria

developed in 1972 for evaluating the earthquake resistance of _PL facilities.

This report also provided a reevaluation of the JPL Thrust Fault, updated

data on seismicity, and summarized recent subsurface investigations

conducted at the site.

Part II, Supplemental Geologic Studies for the Jet Propulsion Laboratory

Facilities, reported on additional geological studies recommended to be

conducted in Part I, which included trenching to locate materials suitable

for dating the most recent activity along the JPL Fault.

Part III, Implications of Fault Hazard for the Jet Propulsion Laboratory

Master Plan, discussed recommendations for the use of existing facilities

and the development of land within a zone of potential earthquake ground

breakage on the property.

LeRoy Crandalland Associates,1981

In 1981, LeRoy Crandall and Associates performed an evaluation of a soil

dewatering system installed for JPL around Building 150. The water wells

were installed by Barney's Hole Digging Service, Inc. and were logged by a

LeRoy Crandall and Associates field geologist.

The dewatering system consisted of one 12-inch diameter, 60-foot deep pumping

well, and two 4-inch diameter 40-foot deep observation wells installed

40 feet and 80 feet away, respectively, from the pumping well.

Based on a performancerecord of about three months, the system appearedto

be removing significant quantities of water north of the building; however,

the entire area had not been dewateredas indicated by water levels in the

observation wells. The water level in Observation Well No. l, located a

distance of 40 feet from the pumping well, had declined three feet during

this period of time, and the water level in Observation Well No. 2, located

80 feet from the pumping well, had declined less than 0.5 feet.

4064E 15



Recommendations made by LeRoy Crandall and Associates included modifying the

operation of the pumping well to increase its area of influence and

converting the observation wells into pumping wells.

GeotechnicalConsultants,Inc.,1982

In 1982, GeotechnicalConsultants,Inc. (GTC) conducted a preliminary

hydrologic assessment of potential volatile organic contamination in the

groundwater in the Arroyo Seco for the City of Pasadena. This investigation

included the installation of a groundwater monitoring well, groundwater

sampling, and chemical analysis of water samples. A final report was not

submitted to the City of Pasadena because the appropriated budget had been

exceeded before the project was completed. Ebasco obtained information on

this investigation from a City of Pasadena Water and Power Department open
file.

The GTC investigationincludedthe drillingof a monitoringwell, labeled

MH-O1, to a depth of 399 feet. Well MH-O1 is located in Arroyo Seco

approximately half way between one of Pasadena's water supply wells (Arroyo

Well) and JPL Building 103. It was believed that the source of the volatile

organic contamination in the Arroyo Well was a former waste disposal pit

locatednear JPL Building103. A 9 7/8-inchboringwas casedto a depthof

366 feet with 6-inch PVC blank casing and 6-inch slotted PVC casing. The

well was screened at nine different intervals between the depths of 145 feet

and 355 feet (without any separation between the screened intervals). A

sandpack was placed continuously from 366 feet to approximately 100 feet

below ground level.

Standarddecontaminationprocedureswere employedto minimizecontamination

from well construction materials, drilling and sampling equipment. Soil and

groundwater samples were collected from different depths in the boring and

the well, respectively. Water samples were collected using syringes and by

pumping. Samples were analyzed by Montgomery Laboratories for volatile

organics,trihalomethanes/syntheticorganics,pesticides,PCBs and herbi-

cides. Analyses of the water samples showed concentrations of carbon

tetrachloride (CC14), trichloroethene (TCE), and tetrachloroethene (PCE)
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were present above drinking water standards. Concentrations of CC14, TCE
and PCE ranged from non-detected (ND) to 17 ppb, ND to 59 ppb, and O.1 to

2.5 ppb, respectively.

RichardC. Slade, 1984

A preliminary assessment of soils and groundwater at JPL was prepared by R.

C. Slade in 1984. The purpose of this report was to provide 3PL with a

preliminary hydrogeologic assessment of quantitative results of laboratory

analyses of soil and water samples collected on or near JPL.

This investigation involved trenching at two abandoned cesspools at JPL and

groundwater sampling from City of Pasadena monitoring well MH-O1. The

cesspools investigated are located southwest of Building 59 and southwest of

former Building 65. Both buildings were used in the past for chemistry

experiments.

Explorationof these former cesspools consistedof digging several trenches

at each site, logging the trenches and collecting soil samples for laboratory

analysis. The trenches were excavated using a two foot wide backhoe and

ranged in depth from 8 to 13 feet. None of the trenches were excavated to

the bottom of the cesspools. Soil samples were collected from depths ranging

from 1 to 9-1/2 feet. Soil samples were analyzed for CC14, TCE, PCE,

1,1,1-TCA, priority pollutant metals, chromium, fluoride, and pH.

The groundwater investigation included collecting water samples from the

nine different screened intervals in Monitoring Well MH-OI. The report noted

that the well was not purged before sampling. Laboratory water quality

tests conducted on each of the samples included analyses for metals,

fluoride, cyanide, hexane, TCE, PCE, CCl4 and 1,1,1-TCA.

Laboratory analyses on soil samples collected from the trenches did not

detect any volatile organic compounds. Lead was detected in a concentration

of 200 ppm in one trench at a depth of seven feet. The source of this lead

was not determined.
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Laboratory results of water samples collected from Well MH-O1 indicated some

metals were present in concentrations below State of California maximum

concentration levels (MCLs) for drinking water. Mercury was present in the

sample collected from the 182 foot depth in a concentration above its MCL.

Fluoride was present in concentrations below its MCL except in the water

' samples collected from depths of 234 feet and 265 feet (13 and 14 mg/1

respectively). PCE was found in all samples and ranged in concentration

_ from 0.2 to 0.? ug/1. TCE and CCl4 were found only in samples collected

below 265 feet. Concentrations of TCE and CCl4 ranged from 1.3 and 0.2
ug/1 to 7.5 and 2.4 ug/1, respectively.

3ames M. Montgomery,1986

During 1986, James M. Montgomery conducted an evaluation of contaminant

transport of volatile organic compounds (VOC) in the groundwater in the

Arroyo Seco for the City of Pasadena. The objectives of this evaluation

were to:

o Estimate the location of the source of contamination;

o Estimate the rate and direction of contaminant plume movement; and

o Estimate the maximum expected contaminant levels (MECs) that might

be anticipated in the contaminated wells.

Montgomery relied upon previous data collected by either the City of

Pasadena Water and Power Department or by the Regional Water Quality Control

Board. Their analyses and evaluations relied upon many assumptions and

limited data.

The report concludedthat the contaminationin the City of Pasadena Arroyo

Hell appeared to originate from a source located north-northwest of the

well. Based on review of historical data and parameter estimation, the VOCs

were from a source that originated less than 5000 feet from the Arroyo Well.

To permit accurate predictionsof MEGs, the locationsof contaminantsources

and a detailed understanding of the subsurface hydrogeology was needed. This
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informationwas not available to Montgomery for their study and therefore

MEC predictions were based on limited information and several assumptions.

The predictions suggested that MECs for VOCs of about 170 ug/1 could be

expected at the City of Pasadena Arroyo Well providing current trends

continued. They noted, however, that depending upon the precise location and

strength of the contaminant source, higher concentrations could be observed.

Review of pumping records from water productionwells in or near the Arroyo

Seco, together with rainfall data suggested that pumping of the City of

Pasadena Arroyo Well was perhaps preventing contaminants migrating to the
south and southeast of the well.

Information available to Montgomery suggested that JPL was the likely source

for the contamination at Lincoln Avenue Water Company Wells No. 3 and No. 5

located in Altadena. Montgomery estimated that the summed concentrations

of VOCs could increase to about 150 ug/l in these wells. Again it was

stressed that analyses were based on limited data and numerous assumptions.

It was also suggested that all public water wells within a two-mile radius

of the Arroyo Well be monitored for VOCs at least quarterly.

Ebasco Services Incorporated,lg88a, 1988b

A Preliminary Assessment (PA) and a Site Inspection (SI) as mandated by the

EPA was performed at JPL by Ebasco in 1988 (Ebasco 1988a, lg88b). The

reports included summaries outlining areas of concern and recommendations

for further studies. The PA/SI reported on abandoned waste seepage pits,

past chemical spills, and nearby municipal water supply wells. A preliminary

Hazardous Ranking System score was computed by Ebasco for JPL following

completion of the investigations.

The PA/SI report discussed six pits or old waste disposal sites on and

adjacent to JPL property (Figure 2-8). The pits ranged from 15 to 30 feet

wide and 15 to 30 feet deep, and were used between 1945 and 1960 for disposal

of municipal wastes, and solid and liquid hazardous wastes. Some of the pits

were investigated by R. C. Slade in 1984 (discussed previously). Lead in a

concentration of 200 ppm was found in one of these pits. Below is a summary

of each of the pits or waste disposal sites as discussedin the PA/SI:
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o $_eepaqePit #l. Located near Building 103 (see Figure2-8, #l). The

area is located outside of the JPL property line in the Arroyo Seco

dry wash at the southeast corner of the lab. This area was approxi-

mately 15 feet in diameter and was used primarily for disposal of

municipal solid wastes. However, according to 3PL personnel, chemical

wastes were also disposed here including solvents, freon, mercury,

liquid and solid rocket propellants, cooling tower chemicals, and

sulfuric acid. No sampling of this pit had been conducted prior to

this study to verify types or current depths of contamination.

o Seepage Pit #2. Located in the south parking lot (see Figure 2-8,

#2) south of Buildings 300 and 302. This pit was approximately 30

feet wide and 15 feet deep. Wastes disposed at this pit were similar

to those disposed of at Pit #1. The site was also used for burning

· debris and for disposal of fluorescent lights and scrap magnesium.

No sampling of this pit had been conducted prior to this study to

· verify types or current depths of waste.

o Seepage Pit #3. Located near Building299 (see Figure 2-8, #3). The

pit was 5 to l0 feet wide and approximately 30 feet deep, and was

used primarily for the disposal of propellants and mixed solvents.

No sampling of this pit had been conducted prior to this study.

o Seepage Pit #4. Located near Building 303 (see Figure 2-8, #4).

This pit was apparently used for the disposal of chemistry lab

wastes. This pit location was investigated down to a depth of ll

feet in 1984 by R.C. Slade (Slade, 1984). Lead in a concentration of

200 ppm was found in the soil. No other contaminations were found.

o Seepage Pit #5. Located near Building 302 (see Figure 2-8, #5).

This pit was also apparently used for the disposal of chemistry lab

wastes. R.C. Slade also investigated this pit in 1954 (Slade, 1984)

and did not find any contaminantsin the soil down to the ll foot

depth.
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o Seepage Pit #6. Located near Building97 (see Figure 2-8, #6). This

is apparently near a former chemistry lab that used this area for

disposal of lab wastes. R.C. Slade investigated this area down to ll

feet and no contaminants above background levels were detected

(Slade, 1984).

In 1980, analyses of groundwaterfrom of three City of Pasadena water supply

wells locateddown gradient from 2PL indicated concentrationsof TCE, PCE,

and CC14 above drinking water standards. In 1982, Geotechnical Consultants,
Inc. installed monitoring well MH-O1 about half the distance between the

three City productionwells and JPL. This well detected VOCs in the ground-

water in concentrations higher than those detected in the City wells.

Geotechnical Consultants concluded that past 3PL (and U.S. Army) activities

probably contributed to the presence of VOCs. In a study conducted by

2. M. Montgomery in 1986, treatment alternatives were evaluated which led to

the installation of a pilot treatment plant at one of the four City wells

located in the Arroyo.

The data collected during the PA/SI was used by Ebasco to calculate an

unofficial Hazard Ranking System (HRS) score for JPL. The resulting

preliminary HRS score was 38.3, using the unrevised EPA method of

calculation. This was above the 28.5 criteria required in the past for a

site to be considered for inclusion on the National Priorities List (NPL).

Geotechnical Consultants, 1989

An evaluation of groundwater quality upgradient of JPL was conducted by

Geotechnical Consultants for MARMAC and the U.S. Army Corps of Engineers in

1989. The purpose of this investigation was to install two groundwater

monitoring wells upgradient and outside the influence of JPL facility

activities. These wells were to be sampled and water quality analyses were

to be performed to establish background water quality data for JPL.

Monitoringwell CMN-1 was installedjust outside the northeast corner of 2PL

property and monitoring well CMN-2 was installed in the southwest corner of

the west parking lot at 3PL. These four-inch PVC wells were completed to
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depths of 162 feet and 179 feet, respectively. The lower 99 feet of CM_-l

and the lower 79 feet of CMW-2 were screened based on electric log

interpretations.

Groundwatersamples were collectedfrom well CMW-1 and from existing down-

gradient monitoring well MH-O1. Monitoring well CMH-2 was not drilled deep

enough to reach groundwater due to contractual limitations. Water samples

collectedfrom CMW-1 and MH-O1 were analyzed for volatile and semi-volatile

organics, total petroleum hydrocarbons,five target metals, pH, and total

dissolved solids. Laboratory results revealed no evidence of organic

contamination or elevated levels of the five target metals analyzed for.

The report concluded that CMN-1 was a legitimate upgradient sampling point

to 2PL and that there is no immediate evidence of groundwater contamination

enteringthe northeastpart of the study area along the Arroyo Seco. Due to

the configuration of facilities at JPL, well CMW-1 does not provide a

complete evaluation of background groundwater conditions across the entire

site. The report recommended that an additional upgradient monitoring well

be installed along the north side of the facility to intercept shallow

subsurfaceinflow from the adjacenthillside.

EbascoServices Incorporated,lggoa

From January to March 1990, Ebasco Environmental conducted an Expanded Site

Inspection (ESI) at 3PL. During the ESI, five groundwater monitoring wells

were installed and 38 soil gas collectors were used to collect preliminary

data on the extent of chemical components in groundwater and soil. These

data were collected to provide additional support and documentation for the

EnvironmentalProtection Agency to provide a final Hazard Ranking System

score for JPL. Table 2-1 presents specificationson the monitoring wells

installed. Two of the monitoringwells were drilled to crystalline basement

rock, as deep as 725 feet below ground level, and were completed with

multi-post casing systems which allowed for the simultaneous monitoring of

five separate water-bearing zones within the aquifer of each well. Ground-

water samples were collected and analyzed for volatile organics, semi-

volatile organics, California Administrative code Title 22 metals plus

strontium,pesticidesand PCBs, Total PetroleumHydrocarbons,and cyanide.
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TABLE 2-1

SPECIFICATIONS OF MONITORING WELLS INSTALLED AT JPL DURING THE ESI

FEBRUARY 1990

Top of Well
Total Depth to Well Casing Screened Depth

Drilled Bottom of Elevation Below Land
Drilling Depth Casing Hole Surface (ft) above Surface Screen

WellNumber Location Method (ft) (ft) Diameter Conductor MSL (ft) Number

EMW-3 Arroyo Seco Mud Rotary 730 700 9-7/8" 22'; 109g.82 170-180 1
(Deep Multi-port Well) lO" diameter 250-260 2

344-354 3
555-565 4
650-660 5

EMW-4 JPL South Mud Rotary 605 559 12-l/4" 18.5; 1082.72 147-157 1
(Deep Multi-port Well) Parking Lot 16" diameter 237-247 2

318-328 3
389-399 4
509-519 5

EMW-5 JPL South Air Percussion 145 140 ll" None 1071.60 85-135 -
(Shallow Standpipe Well) Parking Lot Hammer

EMW-6 JPL West Air Percussion 247 245 ll" None lt88.46 195-245 -
(Shallow Standpipe Well) Parking Lot Hammer

EMW-7 JPL Parking Lot Air Percussion 276 275 ll" None 1212.90 225-275 -
(Shallow Standpipe Well) Near Buildings Hammer

288 and 290
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The laboratory data indicated that the groundwater at JPL contains volatile

organic compounds including carbon tetrachloride, trichloroethene, tetra-

chloroethene, and 1,1-dichloroethene in concentrations above state and

federal regulatory thresholds for drinking water. Low levels (below

regulatory thresholds) of chloroform, bromodichloromethane, and dibromo-

chloromethane (all trihalomethanes) were also detected in the groundwater at

JPL but were present in the QA/QC water samples collected from the fire

hydrant system at JPL. Water from the fire hydrants at JPL was used during

field operations (mixing drilling muds, etc.) and is the likely source of

the trihalomethanes detected in the groundwater samples. Figure 2-9 shows

the locations of the monitoring wells installed during the ESI and the

locations of various volatile organic compounds detected during the ESI.

No cyanide, organochlorine pesticides or PCBs were detected in any water

sample collected at JPL. The analytical results indicated that metals

including antimony, barium, chromium, cobalt, copper, lead, molybdenum,

nickel, zinc, and strontium are present in the groundwater of 2PL in

concentrations well below state regulatory thresholds established for

drinking water.

Ebasco Environmental,lggOb

After the Expanded Site Inspection (ESI) of JPL (Ebasco, 1990a) was

completed, the Hazard Ranking System (HRS) scoring system methodology was

revised by the EPA. The revisions increased the amount and detail of data

required by the EPA to evaluate potential threats to public health and the

environment while scoring a site for potential inclusion an the National

Priorities List (NPL). A report was prepared titled "Supplemental

Information to the Expanded Site Inspection Report on the NASA-Jet

Propulsion Laboratory" (Ebasco, 1990b) that was intended to present

information not previously provided to the EPA so the EPA could complete an

HRS score for JPL with the newly revised HRS.

Discussions and data relating to waste characteristics, the groundwater

migration pathway, the surface water migration pathway, the air migration

pathway, and the onsite exposure pathway were included in this report

(Ebasco, 19gOb). Brief summaries of these discussions follow:
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WasteCharacteristics:

Afterthe ESIwas completed,severallong-timeJPL employeesand retiredJPL

personnel that were involved in, or had knowledge about, past JPL waste

disposal activities and procedures were newly identified and interviewed to

further clarify the waste characteristics of JPL. During the interviews, it

was learned that of the original six waste pits previously identified in the

PA/SI,only two of the pits were apparentlyconstructedsolelyfor regular

wastedisposal. One of thesepits (Pit #2 in PA/SI)was used mainlyfor

glass and metal shavingdisposaland the other pit (Pit #3 in PA/SI)was

suspected to have been used as a fluorine scrubber. Two other pits

identifiedin the PA/SI(Pits#1 and #6) were apparentlynot actual"pits",

but were open areas where various liquid wastes may have been disposed. The

last two pits identifiedin the PA/SA (Pits #4 and #5) were apparently

cesspools used for disposal of liquid and solid wastes. The cesspools were

designed to allow liquid wastes to seep into the surrounding soil, and have

apparently been referred to as seepage pits in the past. Information

gathered during the interviews indicated that all the buildings present at

JPL before the current sewer systems were installed (Circa 1960) had

cesspools. The cesspools probably received various quantities of chemical

wastes since most of the buildings at JPL either stored or used various

chemicals, and these cesspools are, or were, important potential sources of

soil and groundwater contaminants at JPL.

Ground Water Migration Pathway:

A map was preparedshowingthe locationsof groundwatersupplywellswithin

a four-mile radius for JPL and the population potentially served by each

well. Copies of the well logs for the City of Pasadena supply wells and JPL

monitoring wells were also included. In addition, groundwater sample

analyses from a previous round of sampling and a new round of sampling were

included.

The analytical results of water samples collected in November 1989 from four

City of Pasadena water supply wells (the Arroyo Well, Well #52, the Ventura

Well and the Windsor Well) were also included and discussed. The water
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sampleswere analyzed for volatile organics (EPA Method 624), semi-volatile

organics (EPA Method 625), major dissolved constituents, nitrates, and

selected metals including magnesium, copper, iron, manganese, zinc, aluminum,

arsenic, barium, cadmium, chromium, lead, mercury, selenium and silver.

Figure 2-10 shows the volatile organic compounds detected in each well. The

results indicate the volatiles were present in three of the four wells

sampled, but in concentrations generally below state and federal drinking

water standards. In the Arroyo Well, only carbon tetrachloride and

1,2-dichloroethane were present in concentrations above drinking water

standards.

The analyticalresults of water samples collected in June 1990 from JPL

monitoring wells EMW-3 through EMW-7 were also included and discussed. The

water samples were analyzed for volatile organics using EPA Method 624, for

Na, K, Ca, Mg, Fe, Cl, SO4, NO3, CO3, HCO3, F, PO4, Total Organic
Carbon (TOC), and Total Dissolved Solids (TDS). Results of the volatile

organic analyses are summarized in Table 2-2. The upper two screened

intervals of multi-port well EMW-3 contained chloroform at levels below

State of California, Department of Health Services drinking water standards.

Toluene was detected in Wells EMW-5, EMW-6, and EMW-7 at levels slightly

above the analytical detection limit of 5 pg/1. Xylene was also detected

in Well EMW-5 at a concentrationof ll pg/1. Several volatile organics

were detected in the sample from Well EMW-7, including 1,1-dichloroethene

(6 pg/L), trichloroethene(27 pg/L), tetrachloroethene(g pg/L), carbon

tetrachloride(200 pg/L), and chloroform(lg pg/L).

Surface Water Migration Pathway:

Descriptionswere provided on the physical characteristicsof the ground

surface at JPL, JPL's storm drainage system, the physical characteristics

and uses of the Arroyo Seco, stream gauging data from the Arroyo Seco,

watershed boundaries near JPL, potential targets 15 miles downstream of JPL,

and the City of Pasadena's future plans for the Arroyo.
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Figure 2-10PASADENA WELLS Detected Volatile Organic
Constituents in the Pasadena City
Production Wells, November 1989.

E-2



Table 2-2

'DETECTED VOLATILE ORGANIC COMPOUNDS IN GROUND WATER SAMPLES
COLLECTED DURING THE JUNE 1990 RESAMPLING OF JPL MONITORING WELLS

(Concentrations reported in lzg/I)

Well Chloroform Toluene Total Carbon 1,1- Trichloroethene Tetrachloroethene
Number Xylenes Tetrachloride Dichloroethene (TCE) (PCE)

(1,1-DCE)
EMW-3, screen 1 '_,zt ............

EMW-3, screen 2 6 ............

EMW-3, screen 3 ..............
,, , ,,,,,,

EMW-3, screen 4 ..............

EMW-3, screen 5 ..............

EMW-4, screen 1 ..............

EMW-4, screen 2 ..............

EMW-4, screen 3 ..............

EMW-4, screen 4 - .............

EMW-4, screen 5 ..............

EMW-5 -- 6 11 ........

EMW-6 -- 6 ..........

EMW-7 19 5 -- 200* 6 27 9

·._'ma_" I I _ I I I,, ,oot _oo_t._o o._ _ _ _

Notes:

- not detected.
* Dilution factor of 2.5.
** Maximum contaminant level established by The State of California, Department of Health Services.
t Total trihalomethanes (chloroform, bromodichloromethane, dibromochloromethane, and bromoform).
tt Drinking water action level recommended by The State of California, Department of Health Services.



Surfacesediment sampleswere also collected from the stream channel in the

Arroyo Seco. Figure 2-11 shows the locations sampled. After 2 to 3 inches

of sediment were removed, sediment samples were collected by driving a

2-inch by 6-inch stainless steel sample tube into the soil with a hand held,

sliding hammer drive soil sampler. The sediment samples were analyzed for

volatile organics (EPA Method 8240), semi-volatile organics (EPA Method

8270), California Administrative Code Title 22 metals plus strontium (EPA

Method 6010/7000), organochlorinepesticides and PCBs (EPA Method 8080),

Total Petroleum Hydrocarbons (TPH) (EPA Method 418.1), and cyanide (EPA

Method 335.2). Table 2-3 summarizesthe analyticalresults.

No volatile organics, semi-volatile organics, organochlorine pesticides or

PCBs were detected in any surface sediment sample. Some metals, cyanide,

and TPH were detected in low concentrations.

Air Migration Pathway:

Population counts were provided and land use was presented in concentric

rings around JPL at the following intervals: 0 to .25 miles, .25 to .5

miles, .5 to 1 mile, 1 to 2 miles, 2 to 3 miles, and 3 to 4 miles. Table

2-4 shows population counts within these concentric rings around JPL.

Onsite Exposure Pathway:

Target populations of employees working at JPL and within one mile of JPL

were presented along with a discussion on access restriction to the site.

The resident population within one mile of JPL is estimated to be 6,g14. In

addition, JPL currently employees approximately 8,000 people.

Since two of the former waste pits identified in the PA/SI (Pits #1 and #2)

may have been located wholly or partially outside the current JPL property

limits, soil borings were drilled and soil samples were collected to assess

the possibility of human exposure to substances that may have been deposited

in these pits. Four soil borings were hand augered to 1.5 feet and five

soil samples, including a background sample and a QA/QC duplicate sample

were collected from 1.5 to 2 feet. Figure 2-12 shows the soil boring

locations.
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TABLE 2-3

CONSTITUENTSDETECTED IN SURFACESEDIMENTSAMPLESCOLLECTED

IN THE ARROYO SECO

Sample Locations Shown in Figure 2-11

Sample Number
Constituent Units RegulatoryLimits *

SD-O1 SD-OlD SD-02 SD-03 SD-04

Metals
Barium mg/kg 23 22 41 75 75 1000
Beryllium mg/kg ND ** ND ND ND 0.56 7.5
Cadmium mg/kg 0.5 ND 0.76 1.2 1.2 l0
Chromium mg/kg 2.8 2.8 4.6 8.0 8.4 5600
Cobalt mg/kg 2.6 2.5 3.9 7.2 7.3 800
Copper mg/kg 5.3 5.3 13 18 16 250
Lead mg/kg 16 5.5 15 36 26 50
Mercury mg/kg ND ND ND 0.13 0.12 2
Nickel mg/kg 1.2 ND 3.4 4.5 4.3 200
Vanadium mg/kg 6.3 5.6 9.6 18 19 240
Zinc mg/kg 18 16 37 69 48 2500
Strontium mg/kg 20 21 21 61 56 -

Cyanide mg/kg ND ND ND ND 0.4 -

Total Petroleum
Hydrocarbons mg/kg ND 14 71 56 19

* 10X Soluble Threshold Limit Concentration (STLC). STLC from California Administration Code
Title 22

** Not Detected
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TABLE 2-4

POPULATION COUNTS WITHIN CONCENTRIC RINGS AROUND JPL

Radius Population* CumulativePopulation

0 - 1/4 mi 407 407
1/4 - 1/2 mi 677 1084
1/2 - 1 mi 5830 6914
1-2mi 22,912 29,826
2- 3mi 39,547 69,373
3-4mi 51,475 120,848

* Population estimates based on U.S. Census, 1980 Census Test Data (U.S.
Department of Commerce, 1983).

TABLE 2-5

CONSTITUENTS DETECTED IN SOIL SAMPLES COLLECTED ADJACENT TO JPL
(ALL RESULTSIN MG/KG)

Sample Locations Shown on Figure 2-12

Sample Number Regulatory
Constituent Limits*

SS-O1 SS-02 SS-O2D SS-03 SS-04

Metals
Barium 170 78 110 31 30 1000
Cadmium 1.2 ND** 0 65 0.71 0.62 l0
Chromium 2.6 2.3 2 6 4.9 2.7 5600
Cobalt 8.5 4.7 5 6 3.6 2.7 800
Copper 6.1 6.0 6 3 7.0 5.2 250
Lead ND 4.9 80 ll ND 50
Nickel 1.8 1.8 1 9 2.2 1.1 200
Vanadium 15 7.5 ll 6.8 5.9 240
Zinc 45 33 29 69 18 2500
Strontium 21 14 19 13 20 -

Total Petroleum
HydrocarbonsND 12 ND 29 ND -

* 10X Soluble Threshold Limit Concentration (STLC). STLC from California
Administration Code Title 22.

** Not Detected.
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The soil samples were analyzed for volatile organics (EPA Method 8240),

semi-volatile organics (EPA Method 8270), California Administrative Code

Title 22 metals plus strontium (EPA Methods 6010/7000), organochlorine

pesticides and PCBs (EPA Method 8080), Total Petroleum Hydrocarbons (TPH)

(EPA Method 418.1), and cyanide (EPA Method 335.2). Table 2-5 summarizes

the analytical results.

No volatile organics, semi-volatile organics, organochlorine pesticides,

PCBs, or cyanide were detected in any soil sample. Some metals and TPH were

detected in low concentrations.
i

2.3 PRELIMINARY RISK EVALUATION

A preliminary risk evaluation for the OPL site contaminants identified in

previous studies has been conducted as part of this Hork Plan effort to:

o Provide a summary of the potential human health hazards posed by

previous activities at the site,

o Characterizepotentialhazards in terms of a qualitative conceptual

model that will serve as a basis for a baseline health risk

assessment,

o Providean overview of the potentialhazards to wildlife,and

o Identify important data gaps to be addressed to complete a

quantitative endangerment assessment (EA).

This preliminary risk evaluation has been segregated into these general

areas of concern.

The potential human health hazards posed by previous activities at JPL is

summarized in Figure 2-13. Figure 2-13 is a conceptual volatile organic

compound exposure model for 2PL.
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The existing site characterizationdata indicate that groundwaterunderlying

the site contains a variety of VOCs. A preliminary soil gas study along

with several interviews with JPL personnel indicate there is a strong

possibilitythat some VOCs may have been disposed of in subsurface pits or

structures. The nature of conditions present in these subsurface features

is currently unknown, however it is not believed that these VOCs are

currently exposed at the surface.

The VOCs identifiedto date in groundwatersamplescollectedhave included:

Carbon Tetrachloride

Chlorobenzene

l, 2 - Dichloroethane

l, 1 - Dichloroethene

l, l, 2 - Trichloro - l, 2, 2, - Trifluoroethane (Freon ll3)

Tetrachloroethene

Trichloroethene

Trichlorofluoromethane (Freon ll)

Toluene

Total Trihalomethanes

Xylene

Based on the presence of these compounds in groundwater, a conservative

estimate is that the same compoundswith the possible exception of some of

the trihalomethanes may be present in subsurface soil.

Potential Onsite Hazards

The predominantpotentialonsite hazard anticipatedby the presence of VOC's

would be as a result of subsurface soil excavation. Should an area of the

site that previously contained a seepage pit or subsurface structure be

encountered during an excavation, the possibility exists that particulates

or vapors could be inhaled or ingested and dermal adsorption could occur.

Mitigation measures, such as detailed mapping of these areas, have taken

place as part of this Hork Plan and will serve as screening tools should
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excavations be planned in the future. JPL currently has policies in place

to be used during soil mitigation activities. Should an excavation be

planned, JPL site personnel will be notified of the potential compounds to

be encountered and monitoring of the planned excavation will occur using
field instruments.

At this time JPL does not extract groundwater underlying the site for site

use, therefore there is no potential for VOC exposure of workers due to

groundwater use. JPL obtains its water from the City of Pasadena which

carefully monitors water quality.

Potential Offsite Hazards

The potential offsite hazards associated with VOCs present in subsurface

soil and groundwater underlying JPL include:

o Volatilizationof VOCs duringan on-site subsurfaceexcavationand

subsequent inhalation off-site,

o Mobilization of particulatescontaining VOCs and subsequent

inhalation,ingestion,or dermalexposure,

o Surface runoff of soil containingVOCs into the Arroyo Seco

sediments or water followed by dermal exposure or ingestion, and

o Consumption of drinking water containing VOCs, dermal exposure, and

inhalation of vapors extracted from offsite production wells.

The most likely potentialoffsite exposurehazard is from groundwater

containing VOCs. This potential hazard has been dramatically reduced in the

past ll years since all groundwater production wells in the area are

routinely monitored for VOCs and those containing VOCs above drinking water

standards are identified. Those wells identified as having VOCs in excess

of drinking water standards are no longer in operation or the extracted

water is treated to remove the contaminants prior to blending into the

drinking water supply.
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Potential Hazards to Wildlife

The potential hazards to wildlife in the area of JPL are very limited given

the predominantly urban location of the site. As discussed earlier, the

only two release mechanisms of concern might be due to wind erosion of

particulatesor surface water runoff into the Arroyo Seco. Both of these

mechanisms are thought to be very limited in nature if present at all.

Currently there is a proposal by the City of Pasadena Water and Power

Department for a multi-use Project for the Devil's Gate Reservoir area.

This area is immediately southeast of JPL and extends from the mouth of the

Arroyo Seco Canyon south to the Devil's Gate Dam. The project is called the

Devil's Gate Multi-Use Project (DGMUP) and is designed to capture and

preserve the natural resources and water resources of the area for use by

the regional community. Some of the activities associated with this project

include: reservoir basin cleanout, reconfiguration of flood handling

facilities above the dam, possible rehabilitation of Devil's Gate Dam, and

establishment and enhancement of wildlife habitat. Depending on the results

of the RI, there may or may not be any potential hazards to this wildlife

habitat.

Data Gaps for Quantitative Endangerment Assessment

The following data gaps have been identified in the existing site

characterization data base for a quantitative endangerment assessment to be

completed:

o Identificationof the nature and extent of VOCs in groundwater

underlying JPL and the surrounding area;

o Characterization of VOC contaminants, their extent and locations in

subsurface soil; and

o Estimates of the migration rate of VOCs in subsurface soil toward

groundwater and the rate of VOC dispersion in groundwater.
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This information will serve as a basis to quantitatively assess the hazards

presented by VOCs in soil and groundwater at JPL.

2.4 IDENTIFICATION OF POTENTIALLY APPLICABLE OR RELEVANT AND APPROPRIATE

REQUIREMENTS

CERCLA as amendedby SARA of 1986 requires the selectionof remedial actions

at Superfund hazardous waste sites that are protective of human health and

the environment, cost-effective, and technologically and administratively

feasible. Section 121 of CERCLA specifies that response action must be

undertaken in compliance with applicable or relevant and appropriate

requirements (ARARs) established in federal and state environmental laws.

The revised National Contingency Plan clearly states that compliance with

ARARs is one of the requirements for remedial alternative selection. The

revised National Contingency Plan incorporates new requirements that in

addition to federal ARARs, remedial alternatives must address state

environmental requirements that are more stringent than corresponding

federal standards.

In the draft guidance document "CERCLA Compliance with Other Laws Manual"

(EPA, 1988), several different types of requirements are identified with

which CERCLA remedial actions must comply: (1) chemical-specific require-

ments; (2) location-specific requirements; and (3) action-specific

requirements.

Because situations at different sites vary widely, EPA cannot categorically

specify requirements that will be ARARs for every site. For example, ARARs

are identified in connection with the characteristics of the particular

site, the chemicals present at the site, and the remedial alternatives

_, suggestedby the circumstancesof the site.

EPA has specifiedthat the differentARARs that may apply to a site and its

remediation should be identified and considered at several points in the

remediation planning process, as delineated below:
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o Duringpreliminaryplanningfor the RI/FS,chemical-and location-

specific ARARs may be identified.

o Duringthe site characterizationphaseof the RI when the baseline

risk evaluation is conducted, the chemical-specific ARARs and

location-specific ARARs are identified more comprehensively and used

to help determine preliminary cleanup objectives.

2.4.1 Chemical-Specific ARARs

This sectionidentifiesa preliminaryset of chemical-specificARARs that

may apply to remedial actions at JPL. Section 2.4.1.1 provides an overview

of the role of chemical-specific ARARs in the FS process. Section 2.4.1.2

summarizes a preliminary list of chemical-specific ARARs for compounds

present at OPL.

2.4.1.1 Chemical-SpecificARARsin the FeasibilityStudyProcess

Chemical-specificARARs assume major significanceas each remedial

alternative is evaluated with regard to its effectiveness in protecting

human health and the environment. The screening and detailed analysis of

remedial action alternatives during the FS must consider effectiveness,

implementability, and cost.

The abilityto protect human health and the environmentis a primary

requirement that CERCLA remedial actions must meet. A remedy is considered

protective if it "adequately eliminates, reduces, or controls all current

and potential risks posed through each [exposure] pathway [at] the site."

In accomplishing this, a given remediation alternative must meet or exceed

ARARsor otherrisk-basedlevelsestablishedthrougha risk evaluationwhen

ARARsdo not existor are waived.

Chemical-specificARARsservetwo primaryuses: (1) to identifyrequirements

that must be met as a minimum by a selected remedial alternative (unless a

waiver is obtained) and (2) to provide a basis for establishing appropriate

cleanup levels. The public health risk evaluation of a given remedial
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alternativecharacterizes the actual risk of exposure of humans to the

contaminantsof concern.

The requirementthat a remedial alternative meet chemical-specificARARs

does not ensure that the alternative is protective, and therefore

acceptable. Additionalcriteriafor evaluatingacceptabilityinclude:

o Evaluatingthe combined risk associatedwith the ARAR limits for all

chemicalsat a given site (assumingadditlvityof effect).

o Establishing that ARARs do not exceed EPA reference doses for

noncarctnogenic effects, and are sufficiently protective when

variouschemicalsare present.

o Determiningwhether environmentaleffects are adequately addressed

by the ARARs.

o Evaluatingwhether the chemical-specificARARs adequately cover all

significantpathways of human exposure identifiedin a baselinerisk

evaluation.

The EPA Superfund Public Health Evaluation Manual (EPA, 1986) provides

guidanceon evaluatingexposure to chemicals and on establishingacceptable

exposurelevelswhen no chemical-specificARARs exist.

2.4.1.2 Identification of Chemical-Specific ARARs for 3PL

Table 2-6 is a preliminary llst of federal and state chemical-specific ARARs

for metals, inorganiccompounds,and organic compoundspresent at 3PL. The

constituents listed in Table 2-6 have been identified based on those

previouslyidentifiedin the groundwateror soil. Provided in Table 2-6 is

a listing of: (1) the EPA primary and secondary drinking water standards;

(2) EPA drinking water maximum contaminant level goals; (3) Federal Ambient

Water QualityCriteriafor the protectionof human health for consumptionof

aquatic organisms and water; (4) California State drinking water standards;

(5) California and federal standards for hazardous waste; (6) California and

federal air quality standards; and (7) EPA proposed action levels for
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corrective action for solid waste management units at hazardous waste

management facilities. In addition to the potential ARARs presented on

Table 2-6, the Los Angeles County Department of Public Works will allow a

maximumof 100 ppm of total petroleum hydrocarbonsin soil before the soil

needs to be remedtated.

The exposurepathwaycurrentlyof most concernat JPL is throughgroundwater.

The chemical-specificARARs in groundwater of primary importance are the

federal and California water quality criteria and standards. These are

brieflydiscussedbelow.

Maximum contaminant levels (MCLs) are enforceable EPA standards and

represent the allowable lifetime exposure to a contaminant in public

drinking water supplies. The maximum contaminant levels are established

taking into considerationpotentialhealth effects and incorporatea safety

factor to provide adequate protection for sensitive subpopulations. In

establishingmaximum contaminantlevels, EPA also considers the feasibility

of attaining such a concentration given the best available technology,

treatmenttechniques,and cost.

As part of the process for developing a final drinking water standard,

maximum contaminant level goals are established at concentrations that are

associated with no known or anticipated adverse health effects. Maximum

contaminant levels are typically set at concentrations as close to maximum

contaminant level goals as is feasible.

Federalambient water quality criteria are guidelines developed by the EPA

Office of Water Regulationsand Standards for the protectionof aquatic life

and human health. Although these-are not enforceable standards, they

represent scientific data and guidance to be used by the states in

developingwater qualitystandards.

State environmentalquality standards may be applicable or relevant and

appropriate for evaluating remedial actions at waste sites. The

availabilityof, and numerical values for, these standards may vary widely

from state to state, and may be more restrictivethan federal criteria and

standards. The revised National Contingency Plan notes that state
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POTENTIAL CHEMICAL-SPECIFIC ARARs FOR JPL

Federal California Department of
Federal Drinking Ambient Water Health Services Drinking

Water Requlatlon_ Quality Criteria , Water Standards
Human Health: Contaminant EPA

Drinking Water Secondary Consumption Levels for Action Recommended Proposed
Maximum Drinking of Water and Contaminants Levels for Drinking Maximum

Primary Drinking Contaminant Water Aquatic in Drinking Groundwater Water Action Contaminant
Constituent Water Standards a Level Goals a Standards b Organisms Water in Aquifers t Levels Levels

MCLs (ug/1) MCLGs (ug/1) (uq/1) (uq/1) MCL (ug/1) (ug/1) (ug/1) (uq/1)

ORGANICCHElqICALS
Carbon Tetrachloride 5 0 (0.4) e 0.5 0.3
Chlorobenzene 700
1,2-Oichloroethane 5 0 0.5
1,1-Oichloroethene 7 7 (0.033) 6
1,1,2-Trichloro-l,2,g-

Trifluoroethane

(Freon 1131 1,200 1,200
Tetrachloroethene 0 d (0.8) 5 0.7
Trlchloroethene 5 0 (2.7) 5
Trichloroflouromethane

(Freon 111 150 150
Toluene ZOO0 d 14.3 10,000 100
Total Trihalomethanes c 100 lO0
Xylenes 1,750 70,000

INORGANIC CHEMICALS
Cyanide 200 700
Nitrate (as N) 10,000
Nitrate (as NO21 45,000

MLrrALS
Antimony 10
Barium 1,000 1,500 d 1,000
Beryllium (0.0037) 0.008
Cadmium 10 5 d 10 10
Chromium (Total) 50
Cobalt
Copper 1,000 d 1,300 d 1,000 1,000 f 1,000
Lead 50 20 50 50
Molybdenum
Mercury 2 3 0.144 2
Nickel 700

_13.
Zinc 5,000 d 5,000 500 5,000
Strontium
Vanadium

Source: U.S. EPA Regulations, 40 CFR Part 141 (Federal Register).Source: U.S. EPA Regulations, 40 CFR Part 143 (Federal Register).
c Refers to sum concentration of Chloroform, Bromoform, Bromodichloromethane and Dibromochloromethane.
d Proposed MCL or MCLG.
e Numbers in parentheses are federal ambient water quality criteria for potential carcinogens corresponding to the 10-6 per year risk level.
f Ambient water quality criterion based on organoleptic properties, not toxicity.

California Administrative Code Title 2Z.
No numerical state ambient air quality guidelines are available. A permit is required by the South Coast Air Quality Management District
if during any remediation total VOC emissions is >50 ppm.

i Source: U.S. EPA Proposed Rule, 40 CFR Parts 264, 265, Z70 and 271 (Federal Register). Corrective Action for Solid Waste Management Units at
Hazardous Waste Management Facilities.
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POTENT[AL CHEMICAL-SPECIFIC ARARs FOR JPL (Continued)

Federal
California Standards Standards for Federal Air California Air
For Hazardous Wastes Ha_ardcv$ waste Ouallty Standards Ouality Standards

RCRA -
Total Soluble Toxicity EPA National Ambient National Emission EPA

Threshold Threshold Leaching Action Air Quality Standards for Action
Limit Limit Characteristic Levels Standards Air Pollutants Levels

Constituent Concentration Concentration Procedure for Soil i NAAQS NESHAPS for Air i
(TTLC)(mo/kq) (STLC)(mg/1) (TCLP)(mg/1) (mg/kg) (ug/m3) (uq/m_)

OR_IC CHEHICALS
Carbon Tetrachloride 0.5 5 0.03 See footnote h
Chlorobenzene 100 2,000 20
1,2-Oichloroethane 0.5 8 0.04
1,1-Oichloroethene 0.7 10 0.03
1,1,2-Trichloro-l,2,2-

Trifluoroethane
(Freon 113)

Tetrachloroethene 0.7 10 1.0
Trichloroethene 2,040 204 0.5 60
Trlchloroflouromethane

(Freon 11)
Toluene 20,000 7,000
Total Trlhalomethanes c
Xylenes 200,000 1,000

IHORF_IC CHENICALS
Cyanide
Nitrate (as N)
Nitrate (as NO2)

METALS
Anti mony 500 15 30
Bari um 1O,000 100 I00
Beryllium 75 0.75 0.2 10 (24 hr) 0.0004
Cadmium 100 1 1 40 0.0006
Chromium (Total) 2,500 560 5
Cobalt 8,000 80
Copper 2,500 25
Lead 1,000 5 5 1.5 (3 mo. aver)
Molybdenum 3,500 350
Mercury 20 0.2 0.2 3,200 (24 hr)
Nickel 2,000 20 2,000
Zinc 5,000 250
Strontium
Vanadium 2,400 24

Source: U.S. EPA Regulations, 40 CFR Part 141 (Federal Register).Source: U.S. EPA Regulations, 40 CFR Part 143 (Federal Register).

Refers to sum concentration of Chloroform, Bromoform, Bromodichloromethane and Dibromochloromethane.
Proposed MCL or MCLG.

Numbers in parentheses are federal ambient water quality criteria for potential carcinogens corresponding to the 10-6 per year risk level.Ambient water quality criterion based on organoleptic properties, not toxicity.

California Administrative Code Title 22.No numerical state ambient air quality guidelines are available. A permit is required by the South Coast Air Quality Management District
if during any remediation total VOC emissions is >50 ppm.

i Source: U.S. EPA Proposed Rule, 40 CFR Parts 264, 265, 270 and 271 (Federal Register). Corrective Action for Solid Waste Management Units at
Hazardous Waste Management Facilities.



standards,requirements,criteria,or limitationsare to be consideredARARs

only if these have been formally promulgated and consistently applied.

California'scurrent drinking water standards and waste quality standards

are at times more stringent than the federal standards, and in those

instances,take precedenceover the federal standards.

2.4.2 Locatton-SoectftcARARs

A number of statutes have requirementsrelated to activities occurring in

particular locations. For instance, waste management activities in flood

plains are restricted under RCRA and critical habitats of endangered or

threatened species are protected under the Endangered Species Act.

Location-specific ARARs are regulatory requirements or restrictions placed

on activities in specific locations that must be met by a given remedial

action. These location-specific ARARs are used in conjunction with

chemical-specific and action-specific ARARs to ensure that remedial actions

are protective of human health and the environment by meeting the

requirements of all applicable or relevant and appropriate regulations.

Federal statutes and regulations were reviewed to identify potentially

applicable location-specific regulatory requirements that may apply to

remedial activities at JPL. Specific characteristics of JPL considered in

this evaluation were its location near a flood plain, its location in a

seismic region, and the presence of an endangered plant species in the

Arroyo. Table 2-7 summarizes these selected location-specific ARARs. In

addition to these location-specific regulatory requirements the State of

California has a number of regulatory requirements that also must be

considered as part of this evaluation. Many of these regulations are

general in nature and do not fall within the criteria set for chemical- or

location-specific ARARs. These regulations are summarized in Table 2-8.

After reviewingthe regulatoryrequirementsit was determined that the flood

plain and endangered species ARARs are potentiallyapplicable to JPL. The

seismichazard ARAR is not applicableto JPL becausethere is no evidenceof

Holocenefault displacementon JPL or within the entire Sierra Madre fault

systemeast of the San FernandoValley (Agbabian,1977).
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TABLE 2-7

SUMMARYOF SELECTEDLOCATION-SPECIFICARRARs FOR JPL

Location-
SpecificARAR Regulation Applicability

FloodPlains 40 CFR Part270 · If withinlO0-yearflood
40 CFR Part 264 Plain,a new facilitymust
40 CFR Part6 be able to withstand

washout from a 100 year
flood.

· Action must be taken to
avoid adverse effects,
minimize potential harm
and restore and preserve
natural and beneficial
values to flood plain.

Within 61 meters 40 CFR Part 264.18 · New treatment,storage,or
(200 ft.) of a fault disposalof hazardouswaste
displacedin Holocene prohibited.
time

Criticalhabitatupon EndangeredSpeciesAct · Action to conserve
which endangered 50 CFR Part 200 endangered speciesor
speciesor threatened 50 CFR Part 402 threatenedspecies,
speciesdepend 30 CFR Parts 320-330 includingconsultationwith

Fish and Wildlife the Department of Interior.
Coordination Act
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Page 1 of 2
TABLE 2-8

POTENTIAL CALIFORNIA ARARs FOR JPL

I. _TATUTE$ AND,RE6ULATIONS

Statute Regulation Appllcabillty

Safe Drinking Water and Toxics Enforcement Act 26 CCR Suppl. 1 Lists Callfornta recognized carcinogenic and
(Proposition 65) (Chapter 6.6) reproductive toxic chemicals; regulates discharge of

chemicals into drinking water and quantitatively defines
"significant risk" to health.

Hazardous Substance Account Act 22 CCR, Division 4, Chapter 30 Principal requirement governing State Superfund program;
(Chapter 6.8) emergency response; victim's co_ensation.

Calderon (AB 3525 and 3374) Section 41805.5 No regulations currently Applles to the testing of active solld and hazardous
also Sections 66796.53 and 66796.54 of the promulgated; SWATguidellnes waste disposal sites to assess the potential for
Government Code and Section 13273 of the promulgated by ARB, CRWQCB existing future release of air and water contaminants.
Water Code

Callfernla Safe Drinking t_ater Act, Health and 22 CCR, Division 4, Chapter 15, Maximum Contaminant Levels (MCLs) for public water
Safety Code, Division 7, Section 4010 et seq. Domestic Water Quality and systems; Lab Certification.

Monitoring

Porter Cologne Water Quality Control Act, 23 CCR, Chapter 3 Identification of general duties and authorities of
Water Code, Division 7, Section 13,000 et seq. State and Regional Water Boards.

Subchapter 9 Waste discharge reports and requirements.

Subchapter 9.1 Enforcement procedures and septic tank prohibition review
by the water board.

Subchapter 10 Licensing and regulatlon of use of oil spill cleanup
agents.

Subchapter 15 Discharges of waste to land.

Subchapter 16 Underground tank regulation.

Subchapter 20 Standards for removal of sewage from vessels.

Fish and Game Code, Division 6, Part 1, Fish and wildlife, water pollution prohibition,
Chapter 2, Sections 5650 and 5651 correction of chronic water pollution.
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TABLE 2-8 (Continued)

POTENTIAL CALIFORNIA ARARs FOR JPL

)_, OTHERSTANDARDS.REOUIREMENT$. CRITERIA AND LIMITATIONS
Other Standards, Requirements, Criteria and Limitations Applicability

All policies and procedures for hazardous waste and hazardous materials management and
cleanup adopted by the Toxic Substances Control Division

Department of Health Services Decision Tree Development of site-specific cleanup levels
evaluation of remedial action alternatives.

Department of Health Services Exposure Criteria

o RMCLs, HCLs, and action levels for unregulated chemicals in drinking water

o Applied action levels developed by the Toxic Substances Control Division

o Other cleanup levels developed by the Toxic Substances Control Division on
a site specific basis.

Toxic air quality criteria policles or standards generated by the Department of Department of Health Services
Health Services or the Air Resources Board

Air Pollution Control Oistrlct application-specific regulations Air pollutlon control regulations identified on
a district or basin-wide basis.

Water Quality Control plans of the State Water Resources Control Board and the Regional Water quality and basin plans
Water Quality Control Board

Other requirements of the State Water Resources Control Board and Regional Water
Quality Control Boards

All policies and procedures for water quality control adopted by the State Water Resources Includes "Non Degradation" policy.
Control Board and the nine Regional Water Quality Control Boards

Regional Water Quality Control Board site remediatlon guidance and criteria

All county hazardous waste management plans

Hazardous Waste Move Committee Memorandum of Understanding Transportation of hazardous waste during
cleanup.
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The groundsurfaceelevationsat the JPL site are above the Arroyo Seco

floodplainelevationof 1,075feet (Ebascolg8g),but thereis a potential

for a lO0-year flood to affect some of the lower parking lot areas of JPL

next to the Arroyo.

The Nevin'sBarberry,a plant,is a FederalCandidate1 speciesand State

Endangeredspecieshas beenobservedin the ArroyoSeco Canyonapproximately

one-halfmile downstreamfrom JPL. If a remedialalternativeis required

for JPL, and if the remedial alternative requires the use of the Arroyo in

anyway,thisendangeredspeciesARARmay be applicableto JPL.

2.4.3 Action-Specific ARARs

Action-specific ARARs are performance, design, or other action-specific

requirements that apply as a result of a specific technology or activity, or

that are limitations on certain actions involving hazardous waste.

Action-specific ARARs are identified during the development of remedial

alternatives in the Feasibility Study, which is outside the current scope of

this work plan. Specific requirements are triggered by the particular

remedial activities within each alternative. Below is a preliminary list of

laws and regulations to be considered in a later effort to develop action-

specific ARARs.

o Federal Clean Air Act

o South Coast Air Quality Management District's Rules and Regulations

o Federal Clean Water Act

o Toxic Substances Control Act

o California Administrative Code Title 23, Chapter 3, Subchapter 15

o RCRA Guidance Document Addressing the Remedial Technologies Selected

o California Site Mitigation Decision Tree Manual

2.5 DATAUSE REQUIREMENTSAND DATAQUALITYOBJECTIVES

This sectionpresentsan evaluationand identificationof the data needs

requiredfor completingthe JPL RemedialInvestigation.Data requirements

and quality issues will focus the Remedial Investigation and provide a
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general preview of activities that should be conducted. A description of
activities planned for the Remedial Investigation is provided in Section 3
of the WorkPlan.

The general objectivesof the Remedial Investigation/FeasibilityStudy
include:

o Characterizationof potentialVOC contentin the soil at JPL and in

the environment surrounding JPL due to past waste disposal

activities.

o Characterizationof the natureand extentof VOCs in the groundwater

at 3PL.

o Performanceof a risk evaluationbasedon the characterizationof

site conditions, and existing and potential contaminant migration

pathways.

o Evaluationof availableremedialtechnologies,and, if necessary,

the recommendation of potential remedial alternatives for the site.

To fulfillthese objectives,the RemedialInvestigation/FeasibilityStudy

will includeactivitiesdesignedto evaluateexistingdata,and to collect

and analyze new data.

The followingsectionspresenta discussionof gaps in the existingsoil and

groundwater data from JPL that have been identified. The need to fill a

given data gap and the degree to which it is filled will be prioritized to

most efficiently meet the objectives of the Remedial Investigation/

FeasibilityStudy and to fulfillpertinentregulatoryobligations.Ulti-

mately the Remedial Investigation/FeasibilityStudy will provide the

informationnecessaryto establishpotentialrisksto human healthand the

environment and to select the most technically and cost effective remedial

alternative for the site should it be warranted.
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2.5.1 DataQualityObje.ctives

Thedevelopmentof DataQualityObjectives(DOOs)governingproposedsampling

activitiesat 2PL constitutesan integralpart of the RI/FS program. The

Officeof SolidWasteand EmergencyResponseDirectiveg355.0-7Bstatesthat

"Data Quality Objectives are qualitative and quantitative statements

specified to ensure that data of known and appropriate quality are obtained

in supportof remedialresponseactivitiesand agency decisions." Data

Quality Objectives are developed through an iterative process designed to

establish the level and extent of sampling and analysis required to produce

data adequate for the evaluation of remedial alternatives.

It is not alwayspossibleto identifydata needsduringthe initialstages

of a site investigation. Therefore, as more data are collected, the

requirements for those data, and ultimately the appropriate Data Quality

Objectives, will be refined to fulfill the objectives stated above. Specific

Data Quality Objectives can be defined according to the following EPA levels

of sophistication:

o Level I - Field screening. This level is characterized by the use

of portable instruments which can provide real-time data to assist

in the optimization of sampling point locations and for health and

safety support. Data can be generated regarding the presence or

absence of certain contaminants (especially volatiles) at sampling

locations.

o Level II - Field analysis. This level is characterized by the use

of portable analytical instruments which can be used on-site, or in

mobile laboratories stationed near a site (close-support labs).

Depending upon the types of contaminants, sample matrix and personnel

skills, qualitative and quantitative data can be obtained.

o Lgvel III - This levelis used primarilyin supportof engineering

studies using standard EPA approved procedures without the EPAs

Contract Laboratory Program requirements for documentation.
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o Level IV - This levelis characterizedby rigorousQA/QC protocols

and documentation and provides qualitative and quantitative

analytical data.

o Level V - Non-standard methods. Analyses which may require method

modificationand/ordevelopment.

PrimarilyLevelIII data will be collectedfor the 8PL RI. Thesedatawill

be used for site characterization, conducting risk evaluations, evaluating

remedial alternatives, and engineering design. Some Level II data will also

be collected; however, this data will be used only during interim field

sampling activities, for health and safety purposes, or to establish the

relative location or concentration of contaminants.

In addition, the following quality assurance objectives for analytical data

will be identified according to the following criteria:

1. Precision:Precisionrepresentsthe reproducibilityof measurements

under a given set of conditions. Precision is expressed in terms of

standard deviation, Relative Standard Deviation (RSD), range, or

relative range. The laboratory objective for precision should be to

equal or exceed the precision demonstrated for like samples, and

should be within the established control limits for the methods.

2. Accuracy: Accuracy is a measure of the bias or error in a sample

program. Examples of bias include contamination and errors made in

handling and analysis. Accuracy should be assessed by the use of

known and unknown QC samples and matrix spikes. Accuracy should be

measured by the percent bias or percent recovery. The laboratory

objective for accuracy should be to equal or exceed the accuracy

demonstrated for the analytical methods on like samples, and should

be within the established control limits.

3. Representativeness:Representativenessis the degreeto which the

sample data accurately and precisely represent an environmental

condition.Representativenessshouldbe satisfiedby makingcertain
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that sampling locations are selected properly and a sufficient

number of samples are collected. Representativeness is addressed by

describing the rationale for each sampling.

4. Completeness:Completenessis the percent of measurementsmade

which are judged to be valid. The completeness of the data reflects

that all the required samples have been taken and requisite analyses

performedto generatean adequatedatabaseto successfullycomplete

the planned studies.

5. Comparability:Comparabilityexpressesthe confidencewith which

one data set can be compared with another. The sampling methods

employed,the chain-of-custodymethodsresponsiblefor the transfer

of the sample, sample collection, preservation, and the analytical

techniques implemented at the laboratories will be performed in a

uniform manner.

6. SufficientQuality: The samplesmust be largeenough to providea

sufficient amount of site materials to conduct the analyses and

treatability tests, as appropriate.

2.5.2 Data Requirements for VOC Source Characterization

There appear to be several deficienciesin the availabledata on the

potential VOC source locations that have been reviewed to date. The program

proposed may provide the additional data needed; however, the possibility

exists that additional data may be required to pinpoint final source areas.

In particular, design drawings showing proposed seepage pit locations have

not been comparedwith as-builtdrawingsor demolitionplanswhen structures

have been removed. Cross-checks between drawings have shown that seepage

pits were not always installed at the proposed locations and thus this issue

needs resolution.

Inconsistenciesin verbalreportsfrom activeand retired3PL employeesas

to disposal practices and where dumping chemicals into sumps actually

occurred need to be clarified for several suspect locations. Suggestions
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from aPL personnel interviewed that other retired key employees be inter-

viewed for more exact information on "sump" locations; these key retirees

have not been available for previous interviews. Most of the JPL personnel

interviewed did not participate in site-walks to pin-point dumping locations

but suggested that other certain individuals would be able to do so.

Several known seepage pits have been determined to lie along or _ust within

the footprint of newly constructed buildings. The foundation and construc-

tion drawings for these new structures need to be reviewed to ascertain

whether or not soil borings can be drilled at these locations. Also,

sanitary sewer construction drawings have not been reviewed. It is possible

that these drawings may show specific points along the pipe alignment where

tie-ins from the septic systems connected into the new sewer lines.

Specificdata needs for further source characterizationare the following:

o Review microfiche files for drawings with dimensional facilities to

confirm measurements extrapolated from noted scales.

o Researchother categoriesof constructiondrawings in the microfiche

files (e.g., demolition plans, buried utilities, grading plans,

etc.).

o Examine"hard-copy"drawing files for availabledata where microfiche

are not on sewer system installations, storm drains, foundation and

grading plans for newer buildings constructed at former building

sites.

o Re-interviewkey JPL personnel and have them participate in site

walks to finalize boring locations.

o Interviewretired key JPL personnel, with associatedsite walk, that

have additional knowledge of previous activities at specific

locationsduring the lgSOs.
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2.5.3 DataRequirementsforGroundwaterInvestigation

The major data requirementsfor the groundwaterportionof the remedial

investigation relate to water quality and groundwater flow direction. An

attempt will be made to further identify the nature of VOCs in groundwater

and the horizontal and vertical extent of these compounds. Water quality

samples need to be collected routinely from existing monitoring wells to

determine if changes in water quality occur with time or with pumping of the

City of Pasadena water production wells. Water samples will be collected

from the proposed monitoring wells to further assess the occurrence of VOCs

in the groundwater. Analysis of chemical data from these water samples

should aid in determining the extent of VOCs and may also aid in detecting

any shift in the VOCs due to the recent start-up of pumping at the nearby

Pasadena production wells.

Historicwater quality and water level data, collectedfor the local

production wells, indicate a change in the water quality with pumpage and

time. Thus, it will be important to monitor both water levels and water

quality throughout the RI.

Water level data from routine measurementsin existing and proposed

monitoring wells is required to determine the direction of groundwater flow,

the effects of pumping from the Pasadena production wells, and the effects

of artificial and natural recharge. The water level data will be used to

construct a series of water level maps depicting the change in water table

configuration created by the pumping wells and precipitation events with

time. The drawdown maps will aid in verifying a numerical model which will

be used to predict the long-term effects of pumpage, and the maps will also

aid in placing the screened intervals in the proposed monitoring wells.

Hydraulicconductivitydatawill be used to estimatethe rate and volumeof

groundwater flow at the JPL site and will be a driving factor in numerical

modeling efforts. When hydraulic conductivity and water level data are

input to a numerical model, the model may be used to simulate groundwater

flow and the effects of pumping. To check the feasibilities of different

types of remediation, should it become necessary, or to design a pumping
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system,estimatesof the amount of groundwaterwhich would have to be

managedare required. Hydraulicconductivitydata can be obtainedfrom

measurementsin the deep multi-portwells,fromproductionwelldata,and/or

froman aquifertest. Hydraulicconductivitiesmay vary by more than two or

three orders of magnitude in non-stratifiedsediments due to the

heterogeneity of the materials.

In additionto theserequirements,the historicpumpingratesand any water

level measurements from the local production wells will be reviewed to aid

in determining the potential aquifer drawdown due to long-term pumping.

Futureplans and schedulesfor pumpingof the Pasadenawells need to be

reviewed and incorporated into the verification of a groundwater flow

model. Both historic and potential recharge from the Arroyo Seco Canyon and

ArroyoSeco spreadinggroundswill have to be estimatedand incorporated

into the model.

A summary of data requirements for the groundwater investigation follows:

o Waterqualitysamplesfrom existingmonitoringwells,analyzedby a

state certified laboratory according to EPA guidelines;

o Water quality samples collected after installationof proposed

monitoring wells;

o Historicwaterleveland qualitydata fromnearbyproductionwells;

o Water level data from existing and proposed monitoringwells,

measured to the nearest .O1 ft;

o Hydraulic conductivitiesfrom deep MP wells, from previously

conducted tests of production wells, and from an aquifer test, if

additional data is required; and

o Historic and future pumping rates from local production wells.
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2.6 PRODECTPLANNING(TASK1)

Planningfor the RemedialInvestigation/FeasibilityStudy (RI/FS)consists

of the preparationof this Work Plan, the site specificHealthand Safety

Plan (HASP),and the CommunityRelationsPlan (CRP). The HASP and CRP will

be completed and submitted at a later date prior to the start of field
activities.

Contentsof theHASPand CRP can be summarizedas follows:

o HASP: includes site information;a hazard evaluation;training

requirements; monitoring procedures for site operations; safety

considerations during site operations; and decontamination and

disposal procedures.

o CRP: documentscommunityrelationshistory; documentsissues of

community concern; and describes techniques needed to achieve

objectives of program.

Proceduresto be used duringthe RI/FS,includingthose to be used during

detailed sampling and analysis, data management, field operations, and

Quality Assurance/QualityControl (QA/QC), are described in detail in

following sections.

Preliminaryplanning for the 2PL RI/FS has included reviews of the

PreliminaryAssessment/SiteInspectionReport (Ebasco 1988a, 1988b), the

Expanded Site Inspection Report (Ebasco, 1990a), the Remedial Investigation/

Feasibility Study Work Plan Scoping Report (Ebasco, 1990c), all reports on

previous environmental investigations conducted, and of files of historical

building plans currently being maintained at the facility.

2.7 AGREEMENTS

In early1990,JPL enteredintoan agreementwith the City of Pasadenato

fund the construction and operation of a facility to treat groundwater

containing VOCs for several production wells located in the Arroyo. To date
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there have been no other agreementswith regulatoryagenciesor other

partiesto providefundsor studiesto investigateor remediatecontaminants

found in groundwater underlying JPL.

2.B COMMUNITY RELATIONS (TASK 2)

The 2PL communityrelationsprogramwill be a site-specificand integral

componentof the overallRI/FSprocess. The JPL communityrelationseffort

will include activities to promote two-way communication between JPL and the

local community. These activities will also ensure that the local community

receives accurate and timely information about site investigation and

clean-up efforts and that local concerns and needs are included in all

project decision making. The overall goals of the JPL community relations

program are as follows:

o Informthe localcommunityof plannedor ongoingactions

o Promotepubliccommenton and inputto technicaldecisions

o Focusand resolveany conflict

3PL'scommunityrelationsprogramwill be designedand implementedby JPL

staff members with technical support and review by Ebasco's Community

Relations Coordinator(CRC). Initial activities in 3PL's community

relations program include:

o Initial Briefing - conducted by Ebasco's CRC to familiarize JPL

staff with the goals and requirementsof a communityrelations

program and begin planning for the development of JPL's community

relations plan.

o CoordinationMeeting with EPA - conductedto establishan early

workingliaisonwith EPA'sCRC for the JPL site and to ensurethat

2PL's community relations program conforms with the most current EPA

policy and requirements.
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o Community Relations Plan (CRP) - 3PL staff, with Ebasco technical

support, will conduct community interviews and develop a site-

specific CRP for the JPL site. The draft CRP will be submitted to

EPA for approval.

o Initial Fact Sheet - 3PL will develop an initial fact sheet for

distributionto persons interviewedfor the CRP and local officials,

business leaders, and interestedcommunitymembers. The fact sheet

will describe the 3PL site history, current environmentalproblems,

and the goals of the RI/FS. The initial fact sheet will also

describe opportunities for public involvement and may include a

mail-back coupon for addition to the JPL site mailing list.

The 3PL communityrelationsprogram will be designed in accordance with all

applicable EPA guidelines, as expressed in its Community Relations in

Superfund:A Handbook,InterimVersion, June 1988.
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3.0 REMEDIAL INVESTIGATION

This sectiondescribesthe proposedRemedialInvestigation(RI) activities

for groundwater and potential VOC source areas at 2PL. Specific discussions

addressing the RI strategy, proposed field activities, sample analysis and

validation, data evaluation, baseline risk evaluation, supplemental field

work,and the RI reportformatare presentedhere. Given the currentlack

of understanding of the nature and extent of VOCs in groundwater and soil at

the site, the possibility exists that the proposed activities presented in

this RI plan may need to be supplemented with additional activities at a
later date.

3.1 PROPOSED FIELD INVESTIGATIONS (TASK 3)

The field work proposedfor the RI consists of two main components:

l) groundwater VOC assessment, and 2) VOC source assessment. To investigate

these two components, the proposed work has been segregated into sequential

RI activities. This phased approach has been selected so that newly

acquired data obtained during the RI can be incorporated into on-going

activities. The focus and extent of many of the RI activities are

contingent upon results of previously completed activities. A flowchart is

useful for summarizing the work sequence and is presented in Figure 3-1.

The VOC source assessmentcomponentof the RI focuseson definingthe

locations and the extent to which each location may have or is presently

contributing to the VOC content of the groundwater. Because of surficial

changes, such as building demolition and construction, erosion, excavation,

etc. in areas where waste disposal may have occurred in the past, and

uncertainties about precise disposal locations, a number of sampling methods

may be necessaryto achievethe programgoals. The type and sequenceof

these methods will be designed to allow time to evaluate the results and

re-evaluate subsequent plans. Details of this sampling program are

discussed in Section 3.2.
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The groundwater characterization component of the RI focuses on determining

where contaminants may occur, the vertical and horizontal extent of

contaminants, if detected, and the concentrations of contaminants. To

increase the effectiveness of the well-drilling program, a sequence of

drilling will be designed to allow time to evaluate analytical results and,

thus, reevaluate the location of the next well or set of wells to be drilled.

3.2 SOURCE IDENTIFICATIONPROGRAM

During the 1940s and 1950s, cesspools were used to dispose of liquid and

solid sanitary wastes from lavatories, drains and sinks at many 3PL

buildings. These cesspoolswere designed to allow liquid wastes to seep

into the surrounding soil; hence, the present-day terminology for these

structuresis "seepage pits," and this term is used in this work plan.

Informationgathered during interviewswith active and retired3PL personnel

indicated that many of these seepage pits may have received various

quantities of chemicals used at the facility. Although the seepage pits

were abandonedin the late 1950's to early 1960's when a sewer system was

installed, a number of these seepage pits may be the original source of

contaminantscurrentlydetectedin the groundwaterat 3PL.

3.2.1 Seepage Pits

Followingthe reviewof 2PL facility records and interviewswith current and

former 3PL employees,40 seepage pits (includingthree dry wells) have been

identifiedat the approximate locations shown in Figure 3-2. Historical

aerial photographsdid not have enough resolution to aid in locating these

seepagepits. Listed in Table 3-1 are the building-identificationnumbers

that each correspondingseepage pit (or dry well) served. Based on inter-

views with 3PL personnel,other alleged seepage pits may be located adjacent

to Buidlings 87 and 88 in the solid propellant preparationarea. However,

evidenceof these seepage pits was not found tn the construction drawings

for the buildings and was not visible on the ground surface during site

inspections.
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TABLE 3-1

BUILDING NUMBERS AND THEIR CORRESPONDING SEEPAGE PITS

Seepage Building
Pit No. No. BuildingName

37 (DH) 2 *
l, 2 3 *
l, 2 4 *
3,4 ll ElectricalandPlumbingShopsandStores
31 12(?) TestCell
9 13 Offices,LabandShop
1,2 17 *
l,2 22 ThermocoupleLab
29 32 TestCell#32Liquid
15 34 Shop-TestCell#33Liquid
9 44 Credit Union
14 46 Shop-TestCell#42Liquid
18,lg 52 *(Partialrecordfileonly)
l? 55 SolidMixingLab
16 59 PaintShop
20,21 63 CompressorandShopBuilding
8 (DH), 13, 13A, 65 MaterialsLab
23,24,25 67 EngineeringandLabs
5 68 *
5 71 MechanicsStores
12 74 ChemistryTestCell
26,28 77 CorrosionLab
l0 78 HydraulicsLab
22 80 12" and 21" Hind Tunnel
35 81 Shop, Office, and Stores Building
32 B6 OxidizerGrinding
18,19 go Shop-TestCell#51Solid
33 97 DevelopmentLaboratoryandOffices
34 98 PreparationShop(SolidPropellant)
ll lO1 TransportationOfficesandShop
7, 7A, 7B 103 FabricationShop and Inspection
ll 104 FirstAidandFireDept.
36 107 TestCellsA andB
30 ll7 SolidandLiquidPropellantLaboratory
27 (DH) 246 Soils Test Lab
6 * *

*Unknown,no historicalbuildingrecordsat 3PL.

DN - Dry well.

Source: Historic facility maps and construction drawings in 3PL's
microfiche files.
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An unusualpit existednorthof formerBuilding77 (Pit 28, Figure3-2).

The originalpurposeof this pit was to neutralizefluorineexhaustsfrom

experimentalfluorinepropellantsby lining the bottomof the pit with

crushedlimestone.Drawingspreparedin 1947 indicatethat the pit was

square in plan view and identified as an "acid pit." The same structure is

shown to be circular and identified as a dilution chamber on drawings dated

in 1948. Other drawings in 1958 called the structure a cesspool. However,

this pit is currently located under Building 299 and was reportedly

backfilled with sand prior to the construction of Building 299. The

changing history of this pit is typical for many of JPL's earlier facilities

and is representative of the site's evolution and development.

Basedon the resultsfrom reviewingconstructiondrawingsand facilitymaps,

histories of the buildings' usage, and verbal reports from JPL personnel,

only two of the 40 known seepage pits and dry wells can be eliminated as

potential contamination sources. These are seepage pit Nos. 22 and 27 (dry

well). Nine of the remaining 38 seepage pit or dry well locations are not

accessible by drilling equipment because of terrain or obstructions.

This work plan proposes that 20 primary seepage-pit locations be drilled and

sampled based on the rationale summarized in Table 3-2. An additional two

soil borings will be drilled and sampled at other primary locations based on

reported dumping of solvents or physical evidence of contaminants at these

locations. These 22 primary boring locations are shown in Figure 3-3.

Seven secondary drilling locations are also proposed, but further research

on existing building foundations is required before it is possible to drill

borings at these locations.

The boringswill be drilledand sampledto an approximatedepthof 60 feet

below grade with a percussion hammer drill rig using a dual-wall drive pipe

and reverseair circulation.Soil sampleswill be collectedfor laboratory

analysis at 10-foot intervals beginning at a depth of l0 feet. The final

sampled intervals of each boring may be altered depending on visual and

field instrument measurements.
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TABLE 3-2

BORING LOCATION RATIONALE

Boring Seepage Associated
Reference Pit Building

No. No. No. Influencing Factors

PRIMARY LOCATIONS:

1 1 3, 4, 17, 22 Pit located in area having oldest use-history on JPL site; recent
discovery of solvents and other contaminants in nearby seepage pit
that was uncovered during ongoing construction work.

2 3 11 Same as above.

3 5 68, 71, 127 Original uses of Bldgs. 68 and 127 are not known; Building 71 was
used as "mechanics stores." Buildings located near old solid
propellant bunkers and may have been used to store solvents used
in mixing and developing propellants.

4 6 Unknown Drilling and sampling proposed as implications are similar to
those for seepage pit Nos. l, 3 and 5.

5 78 103 Building houses machine shop, fabrication shop, and metal pickling
room; solvents used for cleaning and degreasing; alleged dumping
of liquids in "drain hole" near southeast corner of building.

6 12 74 & 78 Chemistry test cell (liquid propellants) and a hydraulics
laboratory shared common seepage pit; solvents used for cleaning;
disposal of chemicals reported to have occurred by pouring into
drains.

7 15 34 Shop building associated with old test cell buildings (Pit "F")
and liquid testing facility; spilled solvents reportedly small,
but did occur on regular basis over several years.

8 17 55 Solid propellant mixing facility; solvents used to clean mixing
hardware and disposed by pouring into sumps before connecting to
sanitary sewer system.

g & 10 18 & lg 90 Shop for test cell No. S1 (solid propellant testing in Pit "X");
large test motors and hardware soaked in tubs of solvents (included
carbon tetrachloride and acetone) that were not recycled and
allegedly dumped into sumps on west side of Building gO or at east
end of solid propellant preparation area (east of Building 88).

ll 20 & 21 63 Compressors and maintenance shop; solvents routinely used for
parts cleaning. Soils beneath both seepage pits could be sampled
with single angle boring.

12 26 77 Structure housed experimental chemistry lab and fluorine
propellant test cell with an acid pit constructed similar- to dry
well; numerous chemicals reportedly disposed by dumping into
available sumps near building. Seepage pit is upgradient from
monitoring well MW-7.

13 29 32 Test cell used for liquid propellant testing since mld-lgSO's;
solid propellants used during late 194Ds. Seepage pit located
near area where ongoing construction work disclosed solvent
contamination in storm-drain catch basin and previously unknown
seepage pit.

14 30 ll7 Building housed former solid propellant test cell where solvents
used to clean rocket motors and hardware; solvents reportedly not
recycled and disposed of by dumping into nearby drains and sumps.

15 33 97 Development laboratory for solid propellant chemistry
experimentation; solvents used to clean laboratory hardware; all
sink drains led to seepage pit; a sump or dry well at west end of
building reportedly used for solvent disposal.
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TABLE 3-2 (Continued)

BORING LOCATION RATIONALE

Boring Seepage Associated
Reference Pit Building

No. No. No. Influencing Factors

PRIMARY LOCATIONS: (Continued)

16 34 98 Seepage pit at east end of solid propellant preparation area
(Bldgs. 86, 87, 88, 89, and 98); pit reportedly used for disposal
of carbon tetrachloride, methyl ethyl ketone, trichloroethene,
cyclohexanone (?), and other chemicals after sewer system
installed.

17 NA None Old storage area for propellant materials and solvents (including
carbon tetrachloride, trichloroethene, alcohols, and freon);
spills reportedly occurred. Location upgradient from monitoring
well MW-7.

18 NA lg7 lO00-gallon tank (possible leakage) located at west end of
building; propellant grindings and solvents reportedly dumped into
tank at frequent intervals.

lg 31 12, 23, ll2 Storm drain catch basins removed during ongoing construction were
contaminated with carbon tetrachloride, acetone, chloroform,
trichloroethene, and mercury; sump tanks (leakages reported),
dilution chambers, and seepage pits, associated with test cells
and shops, existed along north side of Jato Road}.

20 36 1DT, ll2 Both buildings contained propellant test cells; solid propellants
may have been used during early history of buildings, along with
solvents associated with solid propellant clean up. Building 107
later converted to plasma flow research laboratory. Implications
are associated with same rationale for boring reference No. lg.

21 35 81 Building housed work shops, storage rooms, and offices. Seepage
pit located in same area where solvents and other chemicals
discovered in soil during ongoing construction. (See rationale
for boring reference Nos. lg and 20.}

22 23, 24 67 Building's history is diverse. Although mainly an office
building, several small laboratories (biology, kinetics, low-level
radioactive, and spectroscopy) were located within the structure
over a several-year period--possibly before connections made to
sanitary sewer system.

SECONDARY LOCATIONS:

23 2 3, 4, 17, 22 Connected downstream to seepage pit No. 1. Drilling and sampling
at this lo_ation is dependent on laboratory analysis results on
samples from boring drilled at seepage pit No. 1.

24 37(DW) 2 Dry well for drain from building has unknown use, but implications
are same as those for boring reference Nos. l, 3, 5, and 19.

25 7A 103 Seepage pit located upstream from 7B and located beneath electric
substation. Could be drilled and sampled with angle boring. (See
rationale for boring reference No. 5.)

26 13 65 Materials laboratory; may have housed machinery and metals cleaned
with solvents; also housed chemistry laboratory; bottom of pit in
building for universal testing machine drained to dry well.

27 14 46 Shop for liquid propellant test cell; implications are same as
those for boring reference Nos. 6 and 7.

28 16 59 Building housed old paint shop; high potential for paint solvents
having been disposed in seepage pit serving facility.
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TABLE 3-2 (Continued)

BORING LOCATION RATIONALE

Boring Seepage Associated
Reference Pit Building

No. No. No. InfluencingFactors

SECONDARY LOCATIONS: (Continued)

29 28 77 "Acid Pit" for Bldg. 77; now under Bldg. 299 with access for small
HSA rig inside. Drilling and sampling dependent on laboratory
analysis results on samples from borings drilled at reference
locations Nos. ll and 16.

SEEPAGE PITS ELIMINATED:

NA 22 80 Wind tunnel building; no history of solvent or chemical usage.

NA 27(DW) 246 Dry well from sink at former soils test laboratory; no history of
solvent or chemical usage.

NA- Not applicable.
DW - Dry well.
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Attempts will be madeto locate the soil borings within or as close to the

seepagepits as possible. The coordinates of each Knownseepage pit and dry
well have been calculated to match the grid system used at JPL. Becauseof

inaccuracies inherent with transferring dimensions from microfiche enlarge-

ments at differing scales, the calculated coordinates are believed to have a

margin of error ranging from _2 to ±5 feet. The grid points for the accessi-

ble seepagepits will be markedin the fieldby surveyingfrom established

referencepoints (benchmarks)on the site. Where appropriatefor the

specificgrid point,ground-penetratingradarmay be used in an attemptto

more accuratelydefinethe subsurfacelocationof the seepagepit. Alterna-

tively,a backhoemay be used to excavateshallowtrenchesto locatethe

topsof the seepagepitspriorto drillingthe soilborings.

3.2.1.1 Soil Sampling Procedures

Soil samples will be collected at 10-foot intervals from each soil boring

beginningat a depthof l0 feet. The finalsampledintervalsof each boring

may be altered depending on visual and field instrument measurements. Soil

sampleswill be collectedwith a splitspoonsamplerfollowingtheprocedure

described below:

o Drill to the desiredsamplingdepthusing the reverse circulation

air percussion hammer rig with dual wall drive pipe. The dual wall

drivepipewillnot be drivenbelowthe prescribedsamplingdepth.

o A 2_-inch (I.D.) by 1B-inch split spoon sampler will be lowered on

a cable down throughthe middleof the dual wall drivepipe to the

sampling depth. The sampler will be equipped with a 140-lb hammer

than can fall 30 inches. The sampler will be loaded with three

stainless steel or brass sample tubes, each measuring 2½ inches

(O.D.) by 6 inches.

o The sampler will then be driven into the soil beneath the drill bit

with the slidinghammer. The numberof blowsrequiredto drivethe

sampler each 6 inches into the soil will be recorded on the boring

log form. A sampleof the soil boring log form is presentedin
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Figure 3-4. The first 6 inches of penetration is considered a

seating drive. The numberof blows required for the second and third

6 inches of penetration is termed the penetration resistance. If

the sampler is driven less than 18 inches, the boring logs shall
state the number of blows and the fraction of the 18 inches

penetrated.

o The samplerwill then be broughtout of the boring. Both ends and

one-half of the split spoon sampler will be removed to retrieve the

three sample tubes. One sample tube will be used for sample

descriptionpurposes,one for laboratoryanalysis, and one for

qualitycontrolpurposesas required. The ends of the soil sample

to be sent for laboratoryanalysiswill be trimmed,coveredwith

teflonsheets,and cappedwith plasticend caps. The samplewill

then be labeled, put in a zip-lock bag, and placed in a cooler full

of ice for transport to the laboratory. The sample to be used for

the lithologic description will be monitored for the presence of

organicvaporswith a flameionizationdetector(FID). Thiswill be

donefor data acquisitionpurposesas well as for healthand safety

purposes. The value measured with the FID will be recorded on the

boring log.

Lithologicdescriptionsof the soil cuttingsand soil samples will be

recorded on the field boring logs (Figure 3-4) and will include the

following:

o Physicalcharacterizationand grainsizedistributionof the sample

o Stratigraphic boundaries

o Presence of any inferred visible contaminants

o Color changes

o Moisture content

o Thickness of individual units

o Samples taken

o Odor

o Any other conditions encountered during drilling (i.e., changes in

drillingrate,etc.)
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In additionto completingthe boringlog form,a bound field notebookwill

be used to recordall otherpertinentinformationrelatingto all aspectsof
field work.

Afterall of the sampleshave been collectedfrom a particularboring,that

boringwill be backfilledwith a bentonitegroutto the groundsurfaceand

abandoned.The dualwall drivepipe will act as a tremiepipe duringthe

backfilling procedure and will be removed as the bentonite grout is being

added. Any asphalt or concrete damaged during drilling operations will be

repaired to its original condition.

All potentiallycontaminatedmaterialsgeneratedduringthe fieldinvesti-

gation, including soil cuttings, will be collected and stored. During

drilling activities, the soil cuttings will be placed and stored in rolloff

bins. The analyticalresultsfrom the soil samplescollectedwill be used

to determine the proper method of disposal. Soils determined to be non-

hazardous may be used onsite as fill materials in an approved location. If

somesoilsare determinedto be contaminated,the appropriateDOT manifesting

procedures will be followed and the material handled properly.

Equipmentdecontaminationproceduresfor all subsurfacesoil drillingand

sampling equipment are presented in Section 3.4. Labeling, packaging, and

chain-of-custody procedures are also presented in Section 3.4.

3.2.2 Altadena Storm Drain Assessment

Surfacewaterrunoffin west Altadenais collectedby a systemof channels

and storm drains which empty into the Arroyo Seco (Figure 3-5). Three of

thesedrainsdischargeintothe Arroyoto the east,south, and southeastof

JPL. To investigate these storm drains as potential sources of groundwater

contaminationin theArroyoSecoarea,soilsampleswill be collectedfrom a

boring locatedat the dischargepoint of each of the threeArroyodrain

outlets(Figure3-5). In addition,if weatherand conditionspermit,a

waterrunoffsamplewillbe collectedfromeachdrainoutlet.
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The northernmost of the three storm drain outlets (Figure 3-5) empties into

the spreading grounds located in the Arroyo Seco. The middle of the three

storm drain outlets (Figure 3-5) apparently also empties into the spreading

grounds in the Arroyo Seco. The exact location of the discharge outlet for

this storm drain will be found either using maps from the Los Angeles

Department of Publlc Works or other means before the sotl boring wlll be

drtlled. The southernmost of the three storm drain outlets (Figure 3-5)

empties into a ditch in the Arroyo Seco. It appears a drill rig can be

driven to locatlons adjacent to each of the drain outlets or channels coming

from each outlet. A soil boring will be drilled as close to the mouth of

each outlet as accessabilltywill allow wtth a percussion hammer drilling

rig down to a depth of 80 feet. If there is inferred soil contaminationin

any soil boring at 80 feet, drillingand samplingwill continue as necessary

to adequatelycharacterizethe soil. The rig will utilize g-inch or ll-inch

outside diameter dual wall drive pipe and reverse air circulation. Soil

samples will be collected every l0 feet from the ground surface down to

40 feet, and every 20 feet after that down to the total depth of the

boring. If contaminantsare detected in the soil samples collected from

these three borings, additional soil borings will be proposed to

characterizethe extentof contamination.

As the boreholesare being drilled and as the samplesare being obtained,a

flame ionizationdetector (FID) will be used to determine the presence of

volatileorganics. This will be done for both safety reasons and for data

collection. The FID will be used to determine the level of respiratory

protectionrequired,and it also will be used as the hole is being drilled

to determine if there are changes tn volatile organics emanating from the

hole.

After each sampling depth Is reached with the dual wall drive pipe, a

Californiasplit spoon sampler will be loweredon a cable down through the

center of the drive pipe and used to collect a relatively undisturbed soil

sample from immediatelybelow the drill bit. The sampler will hold 2-_ by

6-inch brass or stainless steel sample tubes which will be removed after

each sample is collected.
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Equipment decontamination procedures for al1 subsurface soil drilling and

sampling equipment are presented in Section 3.4. Sample labeling, packaging,

and chain-of-custody procedures are also presented in Section 3.4.

All drill cuttings from the three borings will be placed in separate

roll-off bins and stored for later disposal. The method of disposal will be

dependent upon the laboratory test results conducted on the soil samples.

After all of the samples are collected from each borehole, each borehole

will be backfilled to the ground surface with a bentonite grout or with neat

cement. The dual wall drive pipe will act as a tremie pipe during the

backfilling procedure and will be pulled out of the hole while the grout or

cement is being put into the hole to keep the walls of the boring from

collapsing and bridging off the borehole.

An Ebasco geologistwill direct the drilling and the collection of samples

and will prepare the soil boring logs. An example of the soil boring form

to be used is presented as Figure 3-4.

3.3 GROUNDHATERINVESTIGATIONPROGRAM

The groundwaterinvestigationprogram is designed to detect the nature and

extent of VOCs which may exist in groundwater beneath and downgradient from

possible source areas at JPL. Source areas have been and will be researched

concurrently with the groundwater investigation. Initial results of both

investigations will determine the further placement of monitoring wells to

detect these VOCs. A previous study detected VOCs in groundwater samples

from two wells on-site but have not verified the nature and extent of VOCs

(Ebasco, lggOa).

The potential source areas of greatest concern are believed to be in the

northeast section of the JPL property, generally where well EMH-7 is

located. Installation of monitoring wells to identify the areal extent of

VOCs will begin in that section of the site. Additional wells may be sited

and installed based on the direction of groundwater flow, and results from

analysis of soil samples from soil borings and from water quality sampling.
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VOCs were detected in water samples from well EMH-5, located in the southern

portion of the site (Figure 3-6). One additional shallow well will be

installed upgradient from well EHH-5, to verify the existence of VOCs and/or

to better determine their origin. It is not certain whether the samples from

well EMH-5 were indicative of onsite VOCs or may have been more

representative of an up-gradient contribution. It has been documented that

groundwater production wells apparently up-gradient to 3PL owned by the

Valley Hater Co. contain VOCs.

Followingthe installationof monitoringwells, and depending on the results

of water quality data, an aquifer test may be conducted. The data from an

aquifer test, along with water level and water quality data, would be used

in the hydrogeologic evaluation.

3.3.1 Installation of Hells

Two wells (EMW-8 and EMH-9) will be installedsoutheastof well EMH-7 to be

completed 40 feet below the water table (Figure 3-6). These wells are

designed primarily to allow water quality sampling to detect low

concentrations of VOCs, and will also allow monitoring of water levels as

they are affected through time by pumpage of the Pasadena production wells.

The production wells are approximately 2000-4000 feet southeast of well

EMH-?, and the closest pumping well is approximately 1500 feet southeast

from the sites of the two proposed monitoring wells. The production wells

are currently pumping and affecting the local groundwater flow gradient.

The placement of screens in the proposed monitoring wells will depend on the

long-termprojected drawdown created by the pumping wells. The drawdown is

currently being monitored by regular water level measurements in existing

monitoring wells. Since the production wells have only been pumping a few

months following a long-term shutdown,and there have been some adjustments

or shutdowns of the wells recently, the total drawdown has not yet been

determined.
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ShouldVOCs be detectedin thesetwowells,thenone additionalwell (EMH-11)

is proposed to help define the vertical extent of the VOCs. This well would

have multiple screened intervals which would be separated by packers to

preventcross-contaminationsimilarto the existingwells EMW-3and EMW-4.

Water qualitydata from wells EMH-3, EMbi-4,and the proposedmonitoring

wells will be evaluatedalong with pumpagefrom the Pasadenaproduction

wells to determine the need for additional monitoring wells.

Dependingon the resultsof chemicalanalysesof watersamplesfromproposed

, wellsEMW-8,EMH-9,and EMW-11,and on the resultsof soil samplesfrom the

proposed soil borings, another set of two shallow wells may be located

further southeast from well EMN-11. These wells may be shallow water table

wells and may be completed to depths of 30-40 feet or 50-60 feet below the

water table (Figure3-7). These proposedwells will help bracket the

possible VOC contaminants. If they do not provide enough water quality

information to verify or rule out the existence of the boundaries of the

VOCs, then additional wells may be required, including one more deep well

(EMW-14)to furtherdefinethe verticalextentof VOCs (Figure3-7).

3.3.1.1 Hell Drilling and Construction

Two types of monitoring wells will be drilled and constructed during the 3PL

RI. Wells similar to those proposed have been installed previously, in the

spring of 1990, and are described in the Expanded Site Inspection Report

(May lggOa). Shallow wells will be used to measure the elevation of the

water table and to sample water quality in the upper portion of this

aquifer. Deep wells with multiple, non-connected, screened intervals will

be used to establish the vertical extent of VOC's in the groundwater.

Following drilling and construction of both shallow and deep wells, the

elevations and locations of the new monitoring wells will be surveyed. A

licensed land surveying company will conduct the survey using benchmarks

previouslyestablishedat 3PL, and will providefieldnoteswith a summary

of results.
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ShallowWells

Shallow monitoring wells will be drilled using a percussion hammer rig with

a dual-wall drive pipe and reversed air circulation. The drive pipe will be

an ll-inch outer diameter and g-inch inner diameter dual wall tube. Drill

cuttings will be circulated to a roll off bin, and checked for organic

vapors with an OVA after, approximately, each ten feet of drilling. Samples

of drill cuttings will be collected from just below ground surface and after

every 50 feet of drilling.

Immediatelyafter the drill cuttingsare circulatedout of the hole they

will be placed in 500 ml glass jars, labeled,and placed in a cooler with

ice. A chain-of-custody form will be completed and the samples sent to a

state certified analytical laboratory. After the holes are drilled, the

individual samples of cuttings from each well will be composited and the

composite analyzed to determine the proper method of disposal for the

cuttings. The composites will be analyzed for volatile and semi-volatile

organics (EPA Methods 8240 and 8270), California Administrative Code Title

22 metals (EPA Methods6010/7000)and total petroleumhydrocarbons(EPA

Method 418.1).

If analysis of the cuttings indicates they contain constituentsin

concentrations deemed to be hazardous, they will be properly disposed of

offsite by 3PL personnel.

The shallow wells will have 50 feet of screen, with approximately l0 feet

above the saturated zone of the water table and 40 feet below. The purpose

of this design is to allow for the sampling of contaminants at the water

table surface, and dissolved-phase contaminants below the water table, and

to obtain groundwater elevation information. The screen has been designed

to this length because of the large fluctuation in water table elevations

observed in other wells at the site due to pumping of the production wells.
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The shallowmonitoringwellswill be installedaccordingto the following

general procedures:

o Well depthswill be set by the rig geologistbasedon the location

of the water table at the particular boring;

o After each well is drilled, a geophysicalcontractorwill be

subcontractedto run a gammaray/neutron10g in each well. For the

log to be run the dual-wall drive pipe used to drill the well will

be filled with clean water. The logging will be completed and all

tools removed from the boring.

o Clean,uncontaminatedwater will be used duringdrilling,logging

and constructionof the wells,and will be purchasedand delivered

to the site from an off-site supplier. The water will be sampled

after delivery and analyzed for volatile organics (EPA 624), metal

cations(Title22 metalsand Sr), cyanide(EPA gOlO) and cations/
anions for mass balance.

o Fifty(50) feet of 4-inchdiameter,stainless-steelwire-wrapwell

screen with .OlO-inch slots and a bottom cap will be lowered into

each hole through the middle of the dual-wall drive pipe. Slot size

is based on sieve analysis completed during previous investigations.

The well screen will be followed by 20 feet of 4-inch diameter

stainlesssteel blank casing and then by 4-1/2 inch diameter

schedule-80 PVC flush threaded blank casing. Before each joint of

casing is run into the boring it will be steam cleaned and

measured.Centralizerswill not be usedfor the shallowwell as the

inner tube of the dual wall casing will act to centralize the

casing. Figure 3-8 shows the typical design of the shallow

monitoring wells.

o The dual wall drivepipe willbe usedas a tremiepipewhileplacing

the backfi11 materials.
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o The dual wall drive pipe will be removed from the borehole one

sectionat a time to keep the formationfrom caving as backfill

materialsare added.

o The annularspacebetweenthe well screenand the boringwall will

be backfilledfromthe bottomof the well to at leastl0 feet above

the top of the well screenwithclean,kilndried,Lonestarsand. A

five foot section of bentonite seal will be placed on the sand, and

the remaining annular space will be backfilled with volclay grout.

The backfilling procedure will be carefully monitored with frequent

depth measurements.

o A locking monument cover and a steel and concrete traffic box will

be installed at each well. Ready mix concrete will be used to

secure the monument cover and traffic box in place; and

o The trafficbox at eachwell will be set just abovegradein sucha

way as to direct surface runoff away from the casing.

After the well is installed, it will be developed to remove all fine

materials from the water and stabilize the well pack material. Development

of the shallow wells will be accomplished by initially swabbing the screened

interval with a rubber-disc swab tool and bailing the lowermost portion of

each well to remove as much sediment as possible, after which pumping with a

submersible purge pump will begin. Initially, the pump intake will be

, loweredto the bottomof the welland pumpingwillcommencefor approximately

l0 minutes to remove any heavy, sediment-laden fluid that has settled

there. Then the pump intake will be raised and pumping will commence at

increasingly higher levels up to the last 5 feet below the water table.

Pumping will begin and continue until physical and chemical parameters of

the discharge water have stabilized and at least 5 well volumes of water

have been produced. Occasionally, the pump will be turned off to surge the

formation. All discharge water will be stored in a proper container until

the appropriate method of disposal can be determined.
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Deep Multi-Port Wel1S

The deep multi-port(MP)wellshave been designedto samplethe aquiferat

severaldepthsusinga singleborehole. Two similarsystemswere installed

at WellsEMH-3and EMH-4usinga multi-portcasingsystemmanufacturedby

Westbay Instruments Ltd. (Ebasco, 1990a). During this RI, additional deep

wellswillbe constructedin the samemanner(Figure3-g).

At this time,one to two deep wells,will be completedin this mannerto

provideadequateverticaldefinitionof waterqualitynear the areaof EMH-7.

Clean, uncontaminated water will be used during drilling, stabilization,

logging, and construction of the deep MP wells. The clean water will be

delivered to the site from an off-site supplier. A sample of the water will

be obtainedaftereachdeliveryfor analysisof volatileorganics(EPA 624),

metalcations(Title22 metalsand Sr),cyanide(EPA9010),and cation/anion

balance.

Mud rotary drilling techniqueswill be used to drill the deep MP wells. A

pilot hole will be drilled to approximately 20 feet and 16-inch diameter low

carbon steel conductor casing will be cemented in place. Drilling will

continuewith 12-1/4inch bit to a totaldepthof 600 - 800 feet depending

on the location of basement rock. During drilling, pure bentonite drilling

mud and hydrocarbon free pipe dope will be used. The drilling fluid will be

circulated from the hole to a screened shaker and through a de-sander to

separate the drill cuttings from the drilling mud.

Drill cuttingswill be collectedin a roll off bin and will be checkedfor

organicvaporswith an flameionizationdetector(FID)aftereach l0 feet of

drilling. Samples of cuttings will be collected for chemical analysis when

drilling is below the conductor casing and after every 100 feet of drilling.

The individualsamplesof the cuttingswill be sent to a state-certified

laboratory.The laboratorywill make a compositesamplefrom all discrete

samplescollectedto be analyzedfor volatileand semi-volatileorganics

(EPAMethods8240 and 8270),Title 22 metals plus strontium,cyanide,and

total petroleum hydrocarbons (EPA Method 418.1). The laboratory results

will be usedto determinethe bestdisposalmethodfor the cuttings.

4064E 60



I

ii

BOX

GROUND SURFACE

MONUMENT COVER
5' withlock

20'
CONCRETE

CONDUCTOR CASING
16" diameter Iow carbon steel

VOLCLAY GROUT

BLANK CASING
4" diameter Iow carbon steel

WELL SCREEN (10 ft. section)
4" diameter, 0.010 inch slot_-700'
stainless steel screen

SAND PACK
RMC Lonestar No. 2-12 sand
or equivalent

BENTONITE SEAL
10-15 feet of 1:1 granular
bentonite to sand mixture

Not to scale
ii I

FIGURE3-9

Total Depth 700 ft. 1_'121/4"+1 DESIGN OF
Boring Diameter TYPICAL DEEP MP GROUNDWATER

MONITORING WELL !
I

E-23



After drilling is completed, wireline geophysical logs will be run by a

subcontractor. An electric log and gamma-guard log will be run in each

borehole to aid in determining screen placement design. Other logs may be

run to better define the borehole, if they become necessary.

The well casing, 4-inch diameter low carbon blank, and 4-tnch diameter 304

stainless steel wire-wrap screen, will be run into the boring after the

components have been steam cleaned and measured. The slot size of the well

screen will be O.OlO-inch based on previous well installations at this

site. Somesections of the blank casing will be cut to specified lengths to

place the screen at the depths determined after review of the geophysical

logs. Centralizers will be welded onto the casing above the bottom cap and

within 1 to 4 feet of the bottom of each well screen.

After the casing is landed, the bentonite seals and sand packs will be

tremied into place. A grout pump will be used to circulate drilling fluid

out of the hole and pump backfill materials into the boring. The backfill

materials will consist of sand, a bentonite sealing mixture of sand and

bentonite, and finally volclay grout. Next to the screened intervals and

between bentonite seals, a clean, kiln-dried,#2/12 Lonestar sand will be

used. Hhere a bentonite seal is required, a 1 to 1 mixture of pure

bentonite granules and the same Lonestar sand will be placed in the boring.

The backfilling process will be carefully monitored by frequent depth

measurements with a weighted depth meter. The remainder of the backfill

will consist of approximately lO0 feet of volclay grout. After the grout

has set, a lockingmonumentcover and traffic box will be cemented in place.

The wells will be developed within 24 hours after installationby bailing

and pumping/surgingwith a submersiblepump. Developmentwill continuefrom

the uppermost to the lowest screened interval, using rubber packers inflated

with compressednitrogen comprising an isolated air-lift system. Development

will continue until physical and chemical properties of the water have

stabilized and until 3 to 5 well volumes per screened interval have been

removed.
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After initial development,the multi-port(MP) casing system will be

installed.The MP systemwill consistof variouscasingcomponentswhich

will be permanently installed in the well. The casing components include

blank 1½-inchdiameterschedule80 PVC casing,regularPVC couplingsthat

connect various casing components together, PVC measurement port couplings

that allow pressuremeasurementsand water samplesto be collected,PVC

pumpingport couplingsthat allow well purgingor hydraulicconductivity

testingof the aquifer,and nitrilerubberinflatablepackersthat seal the

annulusbetweenmonitoringor screenedzones.

Beforethe MP systemis installedin each deep well,the componentswill be

laid out in accordance with a casing installation log. This installation

log is used to accuratelyplace the packersand measurementportsat the

correctlevels. The MP casingstringwill be assembledby loweringthe

casing segments into the 4-inch steel casing by hand and attaching each

successive segment to the adjacent coupling one at a time. Each joint will

be pressure tested before it is run into the hole to verify the integrity of

the systemduringinstallation.To pressuretest each joint of casing,a

probe with 2 small packers will be lowered into the casing so that these

packers are located on each side of the joint. The packers will be inflated

and water injected under pressure into the casing opposite the joint. If

the joint does not leak, it will be lowered into the well.

EachMP casingcomponentwill be scrubbedwith TSP priorto arrivingat the

site. Once the MP casinghas been placedin each well,the packerswillbe

inflated.The packersare inflatedwithwater,one at a time beginningwith

the bottommost packer,througha packerinflationtool. Figure3-10 shows

a typicalMP systeminstallation.

Afterinstallationof the MP casingseveralQA/QCcheckswill be performed.

These checks will include an initial pressure profile to confirm the

operationof the measurementports, and observationof head differences

acrossthe packersto confirmthe packershave sealedthe annulus. Further

development of the well will be accomplished at each screened interval by

openingthe pumpingport valve at that intervaland purgingwaterusing

compressednitrogen.A 1-inchOD PVCpipewill be loweredto just belowthe
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pumpingport valveand 1/4-inchplastictubingwill be loweredthroughthe

eductor pipe to just above the pumping port valve. Compressed nitrogen will

be used to force water up the eductor pipe and will be shut-off occasionally

to allow the water to drop and surge the formation.

3.3.2 ShallowWellSampling

Immediatelyafterdevelopmentof the shallowwells,waterlevelmeasurements

will be recordedand samplingwill begin. Sampleswill be collectedwith

3 feet long, 750 ml capacity stainless steel (single check valve) or teflon

(double check valve) bailers, and/or with a small diameter low-flow

submersiblepump (<100 mi/minute). The bailers and pumps will be

decontaminated before use by thoroughly washing with Alconox brand detergent

and rinsing with de-ionized water.

At the beginningand after completionof sampling,pH, conductivity,and

temperature parameters will be measured and compared to the final development

parameters to check representativeness of samples.

3.3.3 Deep Well Sampling

Sampling at each deep well will begin after Westbay development at each well

is completed. Samples from each screened interval will be obtained using a

Westbay Sampler Probe with a total capacity of approximately one liter.

The sampler probe consists of a series of four 250 ml stainless steel

collection tubes linked together with flexible, plastic lined hoses.

The uppermost collection tube is linked to an electrically activated valve

opening assembly. The entire apparatus is suspended and lowered down the MP

casing on coaxial cable. Prior to sampling each screened interval, the

sampler probe and collection tubes will be disassembled and washed with

Alconox brand detergent and rinsed with de-ionized water. The sampler probe

will be lowered to several feet below the measurement port coupling adjacent

to the screen of interest, and held there while an initial water level

measurement is taken.
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The samplerprobewill then be raisedand seatedin the measurementport

coupling of the screen being sampled. The measurement port coupling sample

valvewill be openedremotelyfrom the surfaceallowingthe formationfluid

to fill the samplecollectiontubes. The samplevalvewill then be closed

and a second water level measurement will be recorded. Comparison of the

pre- and post-samplingwater levelswill providea check of whetherthe

samplinghad proceededproperly;a significantdifferencebetweenthe two

measurementswill indicatethat the samplerprobewas not properlyseatedin

the measurement port coupling and that the collection tubes might contain

waterfrominsidethe MP casing. When thisoccurs,the watersamplewill be

discarded and the collection tubes will be decontaminated before proceeding.

At each screenedinterval,pH, temperature,and conductivitywill be

measured at the beginning and end of the sampling run. These values will be

compared to the final development parameters to ensure that the water

samples collected are representative. From each screen, several sample

bottleswillbe filled,requiringseveralsamplingtrips. At the surface,

the water sample will be emptied from the collection tubes through a valve

at the lower end. The same assortment of analyses, bottles, and vials will

be used for the deep and shallow well sampling (Section 3.5.2).

3.3.4 AquiferTestinq

An aquifertest may be used to betterdeterminehydraulicconductivityin

the area containing VOCs depending on the location of the highest concen-

trations.If the VOCs are locatedsoutheastof well EMW-7,the testmay not

be necessary, as there may be sufficient data on hydraulic conductivity from

previously installed multiple-screen wells or from the proposed multiple-

screenwells,alongwithdata frompumpingof the Pasadenaproductionwells.

All methodsof determininghydraulicconductivitywill provideonlyorder-of-

magnituderesultsbecause sedimentsin this area are poorly sortedand

poorly consolidated. An aquifer test may not provide any better data than

the data which is currently available from the installationof the

multi-screen,multi-portwells and/ordata that can be obtainedfrom the

Pasadenawells. The main factorin determiningwhetheradditionaldata on
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hydraulicconductivityts necessarywill be the locationand extent of

VOCs. If VOCsare identifiedin areasaway from well EMN-7and EMN-3,then

an aquifer test may be necessary.

3.3.5 Hvdrogeoloaic Evaluation

The hydrogeologicevaluationwill initiallyconsistof reviewingthe water

quality, water level and hydraulic conductivity data. Water level and water

quality data collected from existing and proposed wells will be used to

determine the extent of on-site VOCs at the JPL facilities. If VOCs are

identified, data concerning hydraulic conductivities, along with water level

data and pumping rates from local production wells, may be used to create a

model of the 3PL site. The model would simulate both steady-state and

current pumping conditions and would be used to predict the long-term

effects of pumping on local groundwater flow. The modeling efforts should

aid in determining how groundwater flow is and can be controlled by pumping

and can provide a basis for any remedial design efforts, should they be
needed.

The model selectedfor the JPL site is foreseenas a modular2- or 3-

dimensional finite difference groundwater flow model. The initial input to

this model would be existing water level data collected prior to startup of

production pumping and hydraulic conductivity data to describe steady-state

hydrologic conditions. The model would then calculate water-level elevations

(heads) through time or several iterations. If the calculated heads are

found to approximate the measured heads from pre-pumping conditions, then

the model will be considered calibrated and available for other numerical

simulations. Once calibrated, the model can be verified by comparing

measured and computed heads under pumping conditions. Water level data,

available for both pre-pumping and pumping situations, would be used for

this evaluation. After verification, the model can then be used to estimate

the impacts on the aquifer of pumping using different management schedules.

Afterthe numericalmodelis verifiedand able to simulatethe effectsof

pumping, then an additional function may be added to the model. The model

may be expanded so it can be used to calculate the path a particle would
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take in a steady-state flow field, in a given amount of time. If the

location of a particle is specified, the particle tracking program can be
used to calculate the location of the particle at any time and the final

destination of the particle can be determined. This would be an especially

useful tool in depicting how VOCsmight travel from a groundwater divide

created by two pumping fields. Management of pumping schedules or
additional pumping maybe considered during later feasibility assessments.

A particletrackingmodel is limitedto calculationswith fairly ideal

mathematical conditions. Field conditions are not ideal and the model can

not take into account the many factors which may affect actual VOC movement

throughthe aquifer. However,the particletrackingmodelmay be the best

tool currentlyavailablefor approximatingthe movementof VOC's, without

resortingto muchmoreextensiveand complexmodelingefforts.

As more data is collected and evaluated during the site characterization,

the Work Plan may be modified to reflect the scale of effort required for

modeling.

3.4 QUALITYASSURANCE/QUALITYCONTROLPROGRAM

The overallqualityassurance/qualitycontrol(QA/QC)objectiveis to ensure

that environmental monitoring data of known and acceptable quality are

provided. To attain this objective,Ebasco will implement specific

procedures for field sampling, chain-of-custody, laboratory analysis, and

datareporting.

Dataqualityobjectivesare qualitativeand quantitativegoals,in termsof

precision,accuracy,reproducibility,comparability,and completeness(see

Section2.5). Ebascohas standardqualityassurance/qualitycontrolplans

for site investigations,In addition,the job's drillingand laboratory

subcontractorshave their own qualityassurance/qualitycontrolprograms.

all of these programswere developedin compliancewith the California

Department of Health Services Guidelines for Quality Assurance and include

the followingelements:
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'_ o Strict adherence to EPA procedures for secure sample storage,

container requirements, sample preservation techniques, and
laboratory analysis techniques

o Chain-of-custodydocumentation

o Duplicatesampleanalysis

o Travelblankand fieldblankanalysis

o Analysisof knownqualitycontrolsamplesand referencematerials

To ensurethat all QA/QC proceduresare properlyimplemented,field and

laboratory data checks will be conducted by Ebasco representatives. Any

actionwhichdeviatesfrom acceptedQA/QCplansand policiesmay jeopardize

the accuracy and reproducibility of sampling and laboratory results and will
not be tolerated.

3.4.1 QualityControlSamplingProgram

Quality control samples will be sent to the laboratory to evaluate reproduci-

bility and analytical accuracy, the impacts of sample travel, and the

effectiveness of field decontamination. Three general types of quality

control samples will be analyzed. These quality control samples will

include travel or trip blanks, field or equipment blanks, and duplicate

samples.

The travelor tripblankswill consistof a set of 40 ml glassvialsfilled

in the laboratory with reagent water, transported to the site, handled like

a sampleand returnedto the laboratoryfor analysis,with the purposeof

demonstrating that containers and samples are not contaminated in transit.

The travel blank will be filled completely in the laboratory with no air

bubbles and will remain closed throughout transit to ensure that no bubbles

are introduced.For eachsamplecoolershipped,a travelblankwill be sent

for analysis. In this manner,any possiblecross-contaminationoccurring

among samplesduring shipmentcan be assessed. Travel blanks will be
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prepared for each day of field sampling in advance of initiating the

sampling on that day. The travel blanks will be analyzed for volatile

organicsusing EPA Method 624.

The field or equipment blanks will consist of a set of 40 ml glass vials

filled with water that has been used to rinse the field sampling equipment

after decontamination. In this manner, any possible cross-contamination

occurring among samples due to the repeated use of the same sampling

equipment can be assessed. A field blank will be collected after

approximatelyevery 20 soil or groundwatersampleshave been collected. The

field blank will be analyzedfor volatileorganics using EPA Method 624.

A duplicatesample is a sample which is created by collecting two samples

from the same sample point. Duplicate samples will be submitted to the same

laboratory for the same analysis to check the reproducibility of the

analytical procedures. Approximately one out of every twenty soils samples

(5% of the total number of soil samples) will be collected and analyzed as

duplicate samples. Duplicate samples for groundwater will be created at

selected wells by splitting the sample between two sample containers.

Approximately 1 out of every ten water samples (10% of the total number of

water samples) will be split to evaluate the precision of laboratory data.

3.4.2 Sample HandlingProcedures

All soil and groundwatersamples collected will be labeled in a clear and

precise way for proper identification in the field and for tracking in the

laboratory. Sample labels will be filled out in indelible ink at the time

of the sampling, and will provide the following information:

o Projectname

o Sample number (alpha numericaldesignation)

o Date and time of sample collection

o Samplername

Each sample will be designated by a unique alphanumeric code which will

identify the sample matrix and sampling location. Identifiers will be SB
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for subsurfacesoil borings and EMN for Ebasco installedgroundwater

monitoring wells. Different sampling locations within each matrix type will

begin with 1 and increase sequentially. Where more than one sample is

collected at a location, sequential numbers will be used. Field and Travel

blanks will not be specifically identified as such in the sample number, but

will have a different number which will be noted in the sample log book.

Such quality control samples sent to the laboratory will be sent blind,

whenever possible, to eliminate laboratory bias.

As an exampleof this numberingsystem,the groundwatersampleat the first

groundwaterwell will have the samplenumberEMN-1,whereasthe firstsoil

samplefromthe secondsoilboringwillhavethe samplenumberSB-2-1.

A permanentlyboundlog book will be maintainedby the Ebascogeologistto

providea dailyrecordof significantevents,observations,and measurements

taken during field investigations. It will include persons present on site

duringwork hours,phone numbersof key personnel,descriptionsof devia-

tionsfromthe Work Plan,and a sampleregister. All log book entrieswill

be dated, legible, and contain accurate and inclusive documentation of field

activities.

Sample Containers

All sample containers will be precleaned by the laboratory according to EPA

Quality Control (QC) procedures. Once opened, a container will be used

immediately for the storage of a particular sample. Unused, but opened

containers will be considered contaminated and will be discarded. Likewise,

any unusedcontainerwhich,upon receipt,is found to have a loosecap or

missing teflon liner (if required for that container) will be discarded.

Soilsampleswill be collectedduringdrillingoperationswitha split-spoon

sampler. The split-spoonsamplerwill be lined with stainless-steelor

brasssampletubes 2.5 inchesin diameter. Threeseparatetubes,each six

incheslong,will be placedin the split-spoonsampler. One sample tube

will be used for sampledescriptionpurposes,one for laboratoryanalysis,

and one for quality control purposes as required. The ends of the soil
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samples contained in the sample tubes will be trimmed, covered with teflon

sheets, and capped with plastic end caps. The samples will then be labeled

and placed in a cooler full of ice for transportation to the laboratory.

All water samplescollectedfor volatileorganicanalyses(VOA) will be

retained in precleaned 40-milliliter (ml) glass vials fitted with teflon-

lined silicone septums. The VOA vials will be completely filled to avoid

headspace.Extremecautionwill be exercisedwhen fillingthe vials to

avoid any turbulence which would produce contaminant volatilization. Water

samplesto be analyzedfor metalswill be collectedin l-literpolyethylene

bottleswith teflonlid liners. The samplebottlesor vials will not be

left in directsunlightfor any extendedperiodof time. Bottleswill not

be reused.

Sample Preservatives

To achieveoptimalsample preservation,Ebasco'ssubcontractorlaboratory

will add the appropriate preservatives, if necessary, to the containers used

for water samplesimmediatelyprior to the containersbeing sent to the

field.

Sample Transport and Custody

Each sample container will be sealed with a custody seal to preserve the

integrity of the sample. Custody seals will allow for detection of

unauthorizedtamperingof samplesfollowingsamplecollectionup to the time

of analysis,i.e.,the sealwillbe attachedso that it is necessaryto break

it to openthe container.Custodysealswillbe affixedto containersbefore

the samplesleavethe custodyof sam_)ingpersonnel.

The samplelabelswill be attachedto the sample containers. The sample

containerswill then be sealedin zip-lockbags to preventthe labelsfrom

'floating"off duringshipment. Glass samplecontainerswill be securely

packagedin the ice cheststo avoid breakage. Soil sampleswill also be

placedin zip-lockbags to prevent moisture from enteringthe samples.

Chain-of-Custody forms will be completed and will accompany the samples to

the laboratory.
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All samples will be transported to the laboratory by courier, therefore

ensuring prompt, secure arrival and meeting the requirements of "Chain-of-

Custody" procedures. Samples that require refrigeration will be placed in

an insulated container (ice chest) packed with ice to ensure that they

remain at 4°C for laboratory testing. Each sample will be accompanied by a

Chain-of-Custody Form.

The courier will sign the Chain-of-Custody form upon acceptance of the

samples. At the courier's request, authorized sampling personnel will be

available to open outside containers for inspection or to modify packaging.

Upon receipt of the sample at the laboratory, the designated sample

custodian will proceed as follows:

o Sign the Chain-of-Custodyform(s)as a recipientof the samples.

o Assign a laboratory ID number to the sample and enter the sample

into a laboratory log book. The log book entry will include

information copied from the Chain-of-Custody form and cross-checked

against the sample label.

o Examine the sample seal. Results of this examination will be noted

and entered in the laboratory log book.

o Inspect the sample container for any leakage from the ice chest. A

leaking sample container will not be accepted for analysis. Results

of this inspection will be noted and entered in the laboratory log

book.

o Inspectany plasticbottle containers for signs of internal pressure

or escaping gas. Any such sample will be treated with exceptional

caution as it may be explosive or releasing poisonous gases. Results

of this inspection will be noted and entered in the laboratory log

book.

4064E 71



o Reconcile the sample seal, label, and Chain-of-CustodyRecord. Any

discrepancies will be resolved before assigning the sample to

analysis.

o Store the sample in a secured storage room or cabinet until its

assignment to an analyst.

Chain-of-Custodyprocedures will be used to maintain and document sample

possession for legal purposes. Thus, adherence to strict document control

procedures is of prime importance. The principal documents that will be

used to document possession of the samples are the Chain-of-Custody Record,

and the field notes.

Definition of Custody: A sample is considered to be under a person's

custody if (1) it is in a person's physical possession, (2) in view of the

person after he has taken possession, (3) secured by that person so that no

one can tamper with the sample, or (4) secured by that person in an area

which is restricted to authorized personnel.

Field Custody: The field sampler (originator)will be responsible for the

care and custody of the samples from the time they are collected until they

are transferred to another individual. For each sample shipment, the

originator will complete a Chain-of-Custody Record entering all requested

information from the sample labels. At a minimum, the record will contain

the following information:

o Sample number,

o Signature of collector,

o Date and time of collection,

o Place and address of collection,

o Sample type,

o Signature of persons involved in the chain of possession, and

o Date and time of relinquishment.

Transferring Custody: The individuals receiving sample custody will cross-

check the sample label and the Chain-of-Custody Record. In addition, the
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samplerecipientwill examinethe samplesanddocumentany unusualconditions

in the "Remarks" section on the custody form.

The person(s)relinquishingthe sampleswill sign the custodyform in the

appropriate box labeled "relinquished by" and will retain a copy. The

sample recipient will also sign the custody form in the appropriate box

labeled "received by" and will maintain the original form. Along with their

signatures, each individual will note on the form the date and time of the

sample exchange. The date and time must be identical for both signatures.

All sample shipments will be accompanied by the original Chain-of-Custody

Record. The remaining copies will be filed and maintained in the office.

3.4.3 Equipment Decontamination Procedure

All equipmentinvolvedin drillingand field samplingactivitieswill be

decontaminated prior to any drilling and sampling. Equipment entering or

leaving the site will be decontaminated as specified in the Health and Safety

Plan. Decontamination facilities will be present on site. A steam cleaner

will be available in the decontamination area. All drilling equipment and
r

well casing materials will be steam-cleaned prior to use.

A sufficient number of each type of drilling and sampling equipment will be

available each day so that decontamination will not need to occur during the

middle of the work day. This will eliminate inefficiencies associated with

decontamination during a day's activities.

The procedures for decontaminating the drilling rig, augers and other heavy

equipment require brushing to remove solids and steam cleaning. The

procedure for decontaminating other sampling equipment is as follows:

o placeequipmenton cleanplastic,

o brush to remove heavy solids from split spoons and other durable

equipment. Use potable water rinse for non-soiled equipment,

such as bailers,

o trisodium phosphate detergent wash scrub,

o distilled deionized water rinse,

4064E 73



o a second distilled deionized water rinse,

o air dry,

o wrap or cover small objects when not in use, and
J

o place and cover all large objects on plastic.

Personneldirectlyinvolved in equipmentdecontaminationwill wear protective

clothing, as specified in the Health and Safety Plan.

_J

3.4.4 Equipment Calibration Program

Field equipment utilized for onsite measurements will be calibrated at a

frequencyas recommendedby the equipmentmanufactureror industrypractice.

Prior to field use, each instrument will be calibrated. Equipment to be

used during the field sampling program include flame ionization detectors,

pH meters, conductivity meters, temperature meters, combustible gas indica-

tors, etc. These devices will be calibrated and adjusted at specified,

predetermined intervals using equipment and standards having known valid

relationships to the National Bureau of Standards or other recognized

standards.

Calibrationactivities will be performed in accordancewith written instruc-

tions provided by the manufacturer of the respective device. Test equipment

found to be out of calibrationwill be recalibratedin accordance with the

manufacturer'sspecification. Hhen test equipment is found to be out of

calibration, damaged, lost, or stolen, an evaluation will be made to

ascertain the validity of previous test results and the acceptability of

components tested since the last calibration checK. Inspection and test

reports will include identificationof the test equipment used to perform

the inspectionand/or tests.

The RI Field Operations Leader(s) will be responsible for assuring that the

followingare implementedfor field-calibratedequipment:

o A list is establishedto include the measuring and testing devices

to be calibrated and the frequency of calibration of these devices.
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The method and intervalof calibrationwill be based on the type of

device, stability characteristics, required accuracy, and other

conditions affecting measurement control.

o The screening and testing devices used are of the proper range,

type, and accuracy for the test being performed.

o A master calibration file is maintained for each measuring and

testing device which includes at least the following information.

- Name of device

- Device serial and/or identificationnumber

- Results of calibration

- Name of party performing calibration

- Any remarks or maintenance performed

o Measuring and testing devices are marked with calibration due dates

when possible. When this marking is not possible, alternative

methods of tracing the device to its calibration date (such as

serialization) will be employed.

o Develop and maintain a system for issuance, collection, and return

of all screening and testing devices.

o Methods are employed to assure proper handling,storage,and care of

the test equipment in order to maintain its required accuracy.

3.5 SAMPLE ANALYSIS/DATAVALIDATION (TASK 4)

This section describes proposed soil and groundwater sample analyses and

data validation procedures.
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3.5.1 Soil Analysis

Descriptions of the laboratory analytical procedures proposed for all soil

samples to be collected during the Remedial Investigation are presented

below.

3.5.1.1 Seepage Pits Analysis

All chemical analyses performed on soil samples collected from the seepage

pits will be performed by a State of California certified hazardous waste

testing laboratory in accordance with recommended EPA analytical procedures.

As described in Section 3.2.1.1, soil samples will be collected every l0

feet beginning at the 10-foot depth down to 60 feet, the total depth of the

borings. All soil samples will be analyzed for volatile organics using EPA

Method 8240 (including cyclohexanone). Soil samples collected from the

30-foot depth will also be analyzed for semivolatile organics using EPA

Method 8270, and for Total Petroleum Hydrocarbons (TPH) using EPA Method

418.1. Semivolatile organics and TPH are not anticipated to be present in

the soil in significant amounts, if at all, at JPL based on previous

investigations, and are being analyzed here to confirm such previous

observations. The soil samples collected from the 20- and 30-foot depths

will also be analyzed for California Administrative Code Title 22 Metals

(Ag, As, Ba, Be, Cd, Co, Ct, Cu, Hg, Mo, NJ, Pb, Sb, Se, T1, V, and Zn)

using EPA Methods 6010/7000, and cyanide using EPA Method 9010. The soil

samples collected below the 30-foot depth, except for the 60-foot sample,

will be archived by the analytical laboratory after being analyzed for

volatile organics pending the metals and cyanide analyses on the 20-foot and

30-foot samples. If metals and/or cyanide are present in significant

concentrations in the 20-foot and 30-foot samples, then the samples

collected below 30 feet will also be analyzed for metals and/or cyanide.

Archiving soil samples for potential future metals analyses will not be a

problem since the holding time for all metals, except mercury, is 6 months

(see Table 3-3). The holding time for mercury is 28 days. Greater

attention will be paid to archiving soil samples for potential future

cyanide analysis as the EPA holding time for cyanide is 14 days. The 60-foot
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TABLE 3-3

SUMMARYOF ANALYTICALMETHODOLOGYFOR SOIL SAMPLES

Maximum Storage
Analysis EPAMethod HoldingTime Temperature

VolatileOrganics 8240 14 Days 4°C

SemivolatileOrganics 8270 14Daysor 4°C
7/40 Days*

Title 22 Metals 6010/7000 6 Months 4°C

Mercury 7000 28Days 4°C

Cyanide 9010 14Days 4°C

Total Petroleum
Hydrocarbons 418.1 28Days 4°C

Extractionwithin 7 days, holdingtime for resultingliquids <40 days.



samples will be analyzed for all constituentsmentioned above including

volatile and semivolatile organics (including cyclohexanone), TPH, Title 22

metals, and cyanide.

In the event metal concentrationsin the soil are reported to be greater

than twenty times the RCRA Toxicity CharacteristicLeaching Procedure (TCLP)

regulatory value, and less than the California Administrative Code Title 22

Total Threshold Limit Concentration (TTLC), the soil will be reanalyzed

using the TCLP. If the TCLP results are above the TCLP regulatory value,

the soil will be considered a RCRA waste. If the TCLP results are below the

TCLP regulatory value, and the original metal concentration is between ten

times the California Administrative Code Title 22 Soluble Threshold Limit

Concentration (STLC) and the TTLC, the sample will be re-analyzed again

using the California Waste Extraction Test (NET). If the results of the NET

analysis are above the STLC regulatoryvalue, the soil will be considereda

California waste.

3.5.1.2 Altadena Storm Drain Analysis

All of the soil samples collectedduring the storm drain assessment will be

analyzed by a state certified laboratory. All of the samples will be

analyzed for volatile organics using EPA Method 8240 (including

cyclohexanone). Samples collected from the 10-foot depth from each boring

will also be analyzed for semivolatile organics using EPA Method 8270,

organochlorine pesticides and PCBs using EPA Method 8080, California

Administrative Code Title 22 Metals plus strontium using EPA Methods

6010/7000, Total Petroleum Hydrocarbonsusing EPA Method 418.1, and cyanide

using EPA Method gOlO. If water runoff samples can be collected from the

storm drain outlets, they will be analyzed for volatile organics using EPA

Method 624.

3.5.2 Groundwater Analysis

Water samples will be collected from both the shallow wells and deep wells

and analyzed for major anions/cations, Title 22 metals, cyanide, and

volatile organics (including cyclohexanone). Samples will be collected and
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analyzed in the following manner: in a one liter polyethylene bottle with

no additivesfor major anion/cationanalysisto determinemass balanceand

charge balance; in a one liter polyethylene bottle containing

a nitric acid stabilizer for metal cations (Title 22 metals); in a one

liter polyethylene bottle containing a sodium hydroxide stabilizer for

cyanide (EPA gOlO); and in two 40-ml septum vials for volatile organics (EPA

624). An extra one liter polyethylene bottle will be filled in case

additional water is needed for any of the above analyses except for volatile

organics. Immediately after filling, sample bottles and vials will be

labeled, sealed in plastic zip-lock brand bags, and placed on ice in a

cooler for transport to the analytical laboratory.

3.5.3 Data Validation

Analytical data validation involves assessment of data quality with respect

to both technical and contractual requirements. The data validation

procedure will include a review of all the data collected. Examination of

analytical data will ensure that the laboratory analytical results are valid

and acceptable according to EPA criteria. Several items will be considered.

All samples will be transported to the analytical laboratory under Ebasco's

established chain-of-custody procedures. Chain-of-custody documentation

returned to Ebasco by the analytical laboratory will be examined to ensure

that samples were not tampered with and reached the analytical laboratory

quickly. Dates of analyses will be examined to ensure that holding times

specified by the EPA were not exceeded. Analyte concentrations reported by

the laboratory will be inspected for gross aberrations that might indicate

majorerrors. Finally,all laboratoryqualityassurance/qualitycontroldata

(e.g., instrument calibrations, blanks, spikes, recoveries, etc.) will be

compared to acceptable tolerances published by the EPA to evaluate potential

inaccuracies stemming from instrument malfunctions, calibration errors,

operator errors, matrix effects, etc. Guidelines described in Test Methods

for Evaluating Solid Waste, Third edition, SW-846, 1986, EPA will be used to

evaluatelaboratoryQA/QC resultsfor metals. Guidelinespublishedin the

EPA Contract Laboratory Program Statement of Work for Organic Analyses,

lg90,willbe usedto evaluateQA/QCresultsfororganicconstituents.
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Review of a data package may show that the results are acceptable for the

intended needs, acceptable for some but not all intended uses, or are

completely unacceptable. Data quality will be determined according to a

unified approach which will utilize contractual quality control protocols.

Upon completion of the data review, Ebasco will summarize its findings in

the RI report.

3.6 DATA EVALUATION(TASK 5)

Existing data and data from the Remedial Investigation Site Characterization

will be compiled and evaluated during this task. Concentrations of VOC's in

the surface and subsurface soils will be summarized. Geologic data will be

examined and correlated with borehole geophysical surveys to develop

stratigraphic cross sections. Data generated from groundwater monitoring

will be interpreted to establish hydraulic gradients and to estimate the

flow of groundwater within the aquifer. The nature and extent of VOC's in

the groundwater will be delineated and illustrated.

Potential VOC sources on-site and off-site will be evaluated for their

contribution to those compounds identified in the groundwater. Correlations

will be made between constituents in the groundwater and potential sources.

Impacts, or the potential for impacts, to the aquifer will be evaluated.

Data evaluation may identify new data gaps and reveal whether sufficient

information and understanding of the site conditions have been obtained to

complete the endangerment assessment (EA) and feasibility study (FS).

Additional site characterization data may be needed before the RI is

completed.

3.7 ENDANGERMENT ASSESSMENT (TASK 6)

An endangermentassessment (EA) that evaluatesthe potentialpublic health,

welfare and environmental risks associated with contaminants underlying JPL

will be performed after the RI is completed. The EA will reflect currently

available information in addition to the results of the final Remedial

Investigation. The EA will provide a baseline public health evaluation of

the site conditions in the absence of remedial action.
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The EA will identify the chemicals of concern (indicator chemicals),
t

potential exposure pathways, information on the toxicity of site

contaminants, and present a semiquantitative assessment of site-specific

risks.

The completionof this EA will includethe followingfour steps:

o Data Analysis and Final Selection of Chemicals of Concern and

Exposure Pathways. Current information suggests that VOCs represent

sources of candidate chemicals of concern. An indicator list of

chemicals of concern based on the RI data and potential exposure

pathways evaluated as part of the RI will serve as a basis for the

EA. During the progress of and upon completion of the Remedial

Investigation, any new data or information will be evaluated to

assess if additional chemicals or pathways should be considered and

included in the final Level II EA.

J

o Estimation of Exposure Point Concentrations. Results of the

complete RI sampling and analysis program and the environmental

modeling effort will be designed to estimate environmental

concentrations at points of exposure for each exposure scenario to

be considered in the EA. Concentrations will be estimated in each

environmental medium-air, surface water, groundwater, and/or soil

through which potential exposure could occur.

o Comparison to Standards and Criteria. EPA's guidelines indicate

that the projected concentrations of chemicals of concern at

exposure points should be compared to applicable or relevant and

appropriate requirements (ARARs). At the present time, EPA

considers the Safe Drinking Water Act Maximum Contaminant Levels

(MCLs) and Clean Air Act National Ambient Air Quality Standards to

be federal ARARs applicable to ambient environmental concentrations

of contaminants. Other federal and state standards may also be

ARARs for a particular site (see Section 2.4). The determination of

exactly which requirements are applicable or relevant and appropriate
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for an individual site is made on a site-specific basis. Other

guidelines that may be used are the Clean Water Act water quality

criteria and adjusted water quality criteria and the health

advisories that EPA's Office of Drinking Water has developed.

o Quantitative Risk Estimation. Some VOCs at JPL lack established

federal standards that are applicable for all specific pathways of

interest. Therefore, under EPA guidance on risk assessments, a

quantitative assessment of possible risk will be performed for all

chemicals of concern at the site.

The potential receptors, or populations at risk, will be

characterizedto assess the potential adverse health effects

associated with the site.

Exposure point concentrations will be combined with standard

exposure assumptions to estimate the intake of each contaminant via

each exposure pathway. If it appears possible that exposure could

occur via more than one pathway for some populations, the total

intake will be calculated by adding the intakes from each pathway.

Criticaltoxicityvalues(i.e.,numericalvaluesderivedfrom dose-

response information for individual compounds) will be used in

conjunction with intake determinations to characterize risk. This

effort will require interpretation of the applicability of toxicity

data to the specificexposureconditionsexpectedto occur at the

site.

Critical toxicity values developed by EPA as reported in IRIS or bY

the Carcinogen Assessment Group (CAG) will be used when available.

If values for a particularchemicalare not availableon IRIS or

from CAG, other EPA sources may be used for critical toxicity

values, subjectto EPA approval. For other chemicals,two different

types of critical toxicity values may be used.
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- The oral risk referencedose for chronic exposure (RfD), formerly

referred to as the allowable intake for chronic exposure (AIC) or

the allowable daily intake (ADI). The RfD values and other

health-based critical toxicity values represent levels of

exposure below which adverse health effects are not expected to

occur. They are derived by applying uncertainty factors to

No-Observed-Adverse-Effect Levels (NOAEL) or Lowest-Observed-

Adverse-Effect Levels (LOAEL) from animal studies and/or

epidemiological studies.

- The carcinogen potency factor (for carcinogens only).

Noncarcinogenic Risks. The estimated chronic daily intake (CDI)

at exposure points will be compared to the RfD to assess potential

hazards to noncarcinogenic contaminants. Nhere the CDI exceeds

the RfD, an unacceptable public health risk may be presumed to

exist. Where exposures are to more than one chemical, a hazard

index (HI) will be computed. This index sums the ratios of the

CDI to the RfD over all the chemicals of concern present. This

approach assumes that the risks due to exposure to multiple

chemicals are additive. This assumption may be valid for

compounds which have the same target organ and act via the same

mechanisms. If the hazard index results in a value greater than

unity, to the degree possible, the compounds in the mixture will

be separated by critical effect and separate hazard indices will

be derived for each effect.

Throughout the risk assessment process, risks from different

exposure pathways will be estimated separately. However, the

possible effects of multimedia exposure will be evaluated by

summing the hazard indices for inhalation and oral exposures.

This evaluation will assure that acceptable levels are not being

exceeded by combined intakes when multiple exposure pathways

exist.

4064E 82



Potential Carcinogens. For potential carcinogens the carcino-

genic potency factor, defined as the estimated slope of a

dose-response curve, will be used to predict possible cancer

risks at low dose levels. This factor is generally estimated

from the upper 95 percent confidence limit of the extrapolation

model and has been calculatedby EPA for some carcinogens. Risks

are assumed to be directly related to intake at low levels of

exposure. Expressed as an equation, the model for a particular

exposure route is:

Risk: Estimated Chronic Daily Intake x Carcinogenic Potency
Factor

Assumptions will be made that cancer risks from various exposure

routes are additive. Thus, the result of the assessment will be

an upper bound estimate of the total possible carcinogenic risk

for each significant exposure point.

The results of the EA will serve as a basis for setting remedial

action cleanup levels for the media of concern.

3.8 SUPPLEMENTAL FIELD ACTIVITIES

Concurrent with implementing the RI Phase I field investigation activities,

Ebasco and JPL personnel will be evaluating the need for additional field

studies. The factors that could potentially be considered during this

evaluation include the following:

o The discovery of previously'unsuspected types, concentrations,or

quantities of contaminants. The presence of contaminants which were

not identified during scoping activities may require demobilization

and additional planning.

o Additional site characterization activities in case the site is not

adequately characterized in one phase.
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o The need for interaction with, and feedback from, agencies, the

public and JPL personnel. If additional time is needed for review

of the data generated during RI Phase I, it may be necessary to

demobilize the field sampling team(s) until comments and direction

can be received from all interested parties.

o The preliminary or summary results of treatability studies may

indicate that additional contaminantsand/or parameters need to be

tested or that existing contaminants need to be better defined.

3.9 REMEDIAL INVESTIGATION REPORT (TASK 8)

A draft report will be produced to present the analytical data, data

evaluations, and conclusions from the Remedial Investigation (RI). This

draft will be submitted to 3PL for review and comments before being

submitted to the EPA and State of California for review. The general

outline for the draft RI report is presented in Table 3-4. The RI report

will be prepared after the RI field activities have been completed and

before completionof the draft FS report.
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TABLE 3-4

OUTLINE OF REMEDIAL INVESTIGATION REPORT

EXECUTIVE SUMMARY

1.O INTRODUCTION
1.1 Purpose of Report
1.2 Site Background

1.2.1 Site Description
1.2.2 Site History
1.2.3 Hydrology
1.2.4 Geology
1.2.5 Previous Investigations

1.3 ReportOrganization

2.0 RI INVESTIGATION
(Includes field activities associated with site characterization. If
technical memoranda documenting field activities are prepared, they
will be included in an appendix and summarized in the following
sections.)
2.1 Contaminant Source Investigations

2.1.1 Drilling Methods
2.1.2 Sampling Methods

2.2 Groundwater Investigations
2.2.1 Drilling Methods
2.2.2 Hell Installation Procedures
2.2.3 Sampling Methods

3.0 PHYSICAL CHARACTERISTICS OF SITE

(Includes results of field activities that determined physical
characteristics.)
3.1 Hydrology

3.1.1 GroundwaterLevelMeasurements
3.1.2 Aquifer Characteristics

3.2 Geology

4.0 NATURE AND EXTENT OF CONTAMINATION
(Presents the results of site characterization, both natural and
chemical components and contaminants.)
4.1 Contaminant Source Analyses

4.1.1 Data Validation
4.2 Groundwater Analyses

4.2.1 Data Validation
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TABLE 3-4 (Continued)

OUTLINE OF REMEDIAL INVESTIGATION REPORT

5.0 CONTAMINANT FATE AND TRANSPORT
5.1 Potential Routes of Migration
5.2 Contaminant Persistence
5.3 Contaminant Migration

5.3.1 Modeling Methods and Results

6.0 RISK EVALUATION
6.1 Public Health Evaluation
6.2 Environmental Evaluation

7.0 SUMMARY AND CONCLUSIONS
7.1 Summary

7.1.1 Nature and Extent of Contamination
7.1.2 Fate and Transport
7.1.3 Risk Evaluation

7.2 Conclusions
7.2.1 Data Limitations and Recommendations for Future Work
7.2.2 RecommendedRemedial Action Objectives

8.0 REFERENCES

APPENDICES

A. Boring Log and Nell Completion Forms
B. AnalyticalData and QA/QC EvaluationResults
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4.0 FS PHASE I: FEASIBILITY STUDY DEVELOPMENT AND SCREENING OF

REMEDIAL ALTERNATIVES (TASK 9)

The feasibilitystudy (FS) developmentand screeningof remedial alternatives

for VOCs in subsurface soil and groundwater underlying 3PL will consist of

two phases. In the initial phase of the FS, a preliminary list of remedial

alternatives for both media of concern will be identified and screened for

effectivenessin protectinghuman health and the environment. This prelimi-

nary list of alternatives will be evaluated in detail to identify those

technologieseffective for a specific operable unit and each media as a

whole. Once the alternatives have been screened in detail, the last effort

in phase one of the FS will be to conduct a treatability study for those

technologiesdeemed worthy of undergoing the final evaluation and selection

in phase two. Phase two of the FS will involve a detailed analysis of each

alternative based on the nine basic criteria used to evaluate remedial

alternatives to reduce contaminant concentrations to acceptable levels, and

prevent exposures to these compounds, or some combination of elimination,

reduction, and exposure prevention.

In developing the remedial alternatives two issues will need to be

addressed. The initial issue will be to identify the volumes or areas of

each media to which treatment and containment actions may be applied,

possibly in combination with excavation, disposal, or institutional

actions. The media to be treated or contained will be determined once RI

data on the nature and extentof contaminationare obtained,ARARs reviewed,

and risks associated with no action evaluated. The second issue to be

addressed in this phase of the FS will be to identify any newly developed

technologies that might be effective for the contaminants and media of

concern. The information obtained during these two activities will serve as

the basis criteria identified by EPA for selecting remedial alternatives.

The results of this detailed analysis of alternativeswill serve as a basis _

for selecting a remedial alternative for each media or operable unit of

concernin the record of decision.
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4.1 IDENTIFICATION AND SCREENING OF REMEDIAL ALTERNATIVES

Remedial alternatives for each media or operable unit of concern will be

identified and screened for effectiveness in protecting human health and the

environment as the RI proceeds. Data generated during the RI, including the

nature and extent of organic compounds in groundwater and subsurface soil and

descriptions of physical limitations for implementing remedial technologies

will be needed before this phase can be initiated. This process will focus on

identifying the technologies that eliminate the substances of concern at the

site, for the selection of which alternatives and technologies will undergo

detailed analysis and later treatability studies.

4.1.1 Preliminary Selection of Remedial Alternatives

A preliminaryselectionof remedial alternativeswill serve as the basis for

all subsequent evaluations. The primary objective of this phase of the FS is

to select and develop alternatives that protect human health and the

environment and encompass a range of appropriate waste management options.

Appropriate waste management options may involve eliminating the hazardous

substances at the site, reducing hazardous substances to acceptable levels,

and preventing exposure to hazardous substances or some combination of

elimination, reduction, and exposure prevention. Alternatives will be

developed concurrently with the RI site characterization, with the results of

one influencing the other in an iterative fashion.

In developing alternatives, two important activities will occur. First,

volumes or areas of media will be identified to which treatment and

containment actions may be applied, possibly in combination with excavation,

disposal, or institutional actions. The media to be treated or contained will

be determined by information on the nature and extent of contamination, ARARs,

' and risk factors. Second, the remedial action alternatives and associated

technologies identified during project planning and any newly identified

technologies will be screened to identify those that would be effective for

the contaminants and media of interest at the site. The information obtained

during these two activities will be used in assembling technologies (and the

media to which they will be applied) into alternatives for the site as a whole

or a specific operable unit.
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Alternatives for remediationwill be developed by assembling combinationsof

technologies, and the media to which they would be applied, into alternatives

that address contaminationon a site-widebasis or for an identifiedoperable

unit. This process consists of six general steps (EPA 1988) which are to:

o Develop remedial action objectives specifying the contaminants and

media of interest, exposure pathways, and remediation goals that

permit a range of treatment and containment alternatives to be

developed. The objectives developed are based on contaminant-

specific ARARs, when available, and risk-related factors.

o Developgeneralresponseactionsfor each medium of interest defining

containment, treatment, excavation, pumping, or other actions, singly

or in combination, that may be taken to satisfy the remedial action

objectives for the sites.

o Identify volumes or areas of media to which general response actions

might be applied, taking into account the requirements for

protectiveness as identified in the remedial action objectives and

the chemical and physical characterization of the site.

o Identify and screen the technologies applicable to each general

response action to eliminate those that cannot be implemented

technically at the site. The general response actions are further

defined to specify remedial technology types.
t

o Identify and evaluate technology process options to select a

representative process for each technology type retained for

consideration. A1though specific processes are selected for

alternative development and evaluation, these processes are intended

to represent the broader range of process options within a general

technology type.

o Assemble the selected representative technologies into alternatives

'' representing a range of treatment and containment combinations, as

appropri ate.
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Alternatives will be developed that wlll provide decision makers with an

appropriate range of options and sufficient information to adequately

compare alternativesagainst one another. In developing alternatives,the

range of options will vary dependingon RI Phase I Site Characterizationof

site-specificconditions. A descriptionof the preliminary source control

and responseactionsthat have been developedare summarizedin Table 4-1.

4.1.2 Screeningof Alternatives

Screeningof the alternativesidentifiedwill occur as potentiallyapplicable

technologytypes and process options are reduced by evaluating the options

with respect to technical implementability. The term "technology types"

refers to general categories of technologies, such as chemical treatment,

thermal destruction, solidification, capping, or dewatering. The term

"technology process options" refers to specific processes within each

technology type. For example, the chemical treatment technology type would

include such process options as precipitation, ion exchange, and

oxidation/reduction.

Technology types and process options will be identified during a literature

search by drawing on a variety of sources including references developed for

application to Superfund sites and more standard engineering texts not

specificallydirectedtoward hazardouswaste sites.

During this screeningstep, process options and entire technologytypes will

be eliminated from further consideration on the basis of technical

implementability. This will be accomplished by using readily available

informationfrom the RI site characterizationon contaminant types and

concentrationsand onsite characteristicsto screen out technologies and

process options that cannot be effectively implemented.

4.1.3 Alternative Selection for Detailed Analysis

Once the screening of alternatives is complete, the selection of which

alternates will go on for detailed analyses will occur. In this step of

alternative development, the technology processes considered to be
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TABLE 4-1

PRELIMINARY REMEDIAL ALTERNATIVES FOR SUBSURFACE

SOIL AND GROUNDWATER AT JPL

Media Remedial Action Potential Alternatives Comments/Additional Data

Subsurface
Soil o No Action o Monitor leachate/volatile organic o Perform risk assessment

gases/surface runoff dust/
groundwater o Perform hydrogeological

investigations
o Install fencing

o Containment o Source Control - Cover material o Perform hydrogeological
investigations

o Monitor leachate/volatile organic gases/ o Perform risk assessment
surface runoff/dust/groundwater

o Not a preferred SARA alternative
o Vent and collect volatile organic gases

o Collect leachate

o Offsite o Excavate o Perform risk assessment
Treatment/

Disposal o Treat o Treatability study

- Incineration o Economicsof hauling

- Fixation o Control gas emissions

- Chemical Precipitation

- Biodegradation

o Onsite o Excavate o Perform risk assessment
Treatment/

Disposal o Treat o Treatability study

- Incineration o SARA preferred alternative

- Fixation o Control gas emissions

- Chemical Precipitation

- Biodegradation

o Disposal Cell

o In-Situ o Inject chemicals/air/steam/ o Control gas emissions
Treatment microorganisms/nutrients

o Perform risk assessment
- Fixation

o Treatability study
- Chemical precipitation

o Lowest health risk
- Biodegradatlon

o SARA preferred alternative
- Hot air/steam stripping

- Soil flushing
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TABLE 4-1 (Continued)

_ PRELIMINARY REMEDIAL ALTERNATIVES FOR SUBSURFACE

SOIL AND GROUNDWATERAT JPL

Media Remedial Action Potential Alternatives Comments/Additional Data

Groundwater o No action o Monitor o Possible migration offsite

o Not a preferred SARA alternative

o Containment o Physical Barriers o Perform risk assessment

o Monitor o Not a preferred SARA alternative

o Pump and o Air Stripping o Treatability study
Treat

o Activated carbon absorption o Pumping cost

o Biodegradation

o Photolysis

o In-Situ o Biological o Collect more samples for
Treatment contamination assessment

o Precipitation
o Treatability study

o Preferred SARA alternative
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implementablewill be evaluated in greater detail before selecting one

process to represent each technology type. One representative process will

be selected, if possible, for each technology type to simplify the

subsequent development and evaluation of alternatives without limiting

flexibility during remedial design. The representative process will provide

a basis for developing performance specifications during preliminary design:

however, the specific process actually used to implement the remedial action

at a site may not be selected until the remedial design phase. In some cases

more than one process option may be selected for a technology type. This

may be done if two or more processes are sufficiently different in their

performance or effect that one would not adequately represent the other. An

example might be the technology for groundwater treatment where many

potential technologies appear feasible.

Process options will be evaluatedusing the same criteria of effectiveness,

implementability, and cost that are used to screen alternatives prior to the

detailed analysis. An important distinction to make is that at this time

these criteria will be applied only to technologies and the general response

actions they are intended to satisfy and not to the site as a whole.

Furthermore, the evaluation will focus on effectiveness factors at this

stage with less effort directed at the implementability and cost evaluation.

4.2 TREATABILITYSTUDZES {TASK 7)

Treatability studies that assess the effectiveness of a technology to reduce

the hazards posed by the presenceof chemicalsin a media may be needed once

the remedial alternatives have been identified and screened. The goal of

any treatability study is to use an experimental bench top treatment system

to test whether that system can meet the remedial design specifications set

forth in the endangerment assessment. Once a list of remedial alternatives

have been identified and screened for both groundwater and subsurface soil,

one or more treatment technologies may be treated as part of this effort.
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Severalgenerictypesof bench-scaletestsmay be requiredfor subsurface

soil containing VOCs including these types of tests:

o Vaporextraction,

o In-situbiorestoration,

o Incineration, and

o Fixation

For groundwater containing VOCs, the generic type of bench scale treatment

tests include:

o Air stripping,

o Photolysis, and

o Carbon absorption

The approachto be used to conductthe treatabilitystudiesis describedin

the following section.

4.2.1 Subsurface Soil Treatability Tests

Subsurface soil treatability tests may be conducted to assess which of the

applicable treatment technologies identified as part of the feasibility

study will be effective in removing or reducing VOCs contained in source

areas present at the site. There is virtually no information at this time

about the nature and extent of subsurface soil containing VOCs at the site.

There is no data available to evaluate whether these source areas are

accessible for excavation or whether in-situ methods will be required. Many

of the potential source locations identified to date are located in areas

that are inaccessible to heavy machinery. These locations are under

buildings or in tightly confined areas between buildings. Because of these

constraints, the treatability studies will probably focus on in-situ

treatment or removal systems.
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The physical-chemical treatment systems that may be investigated include:

o Vaporextraction,

o In-situ biorestoration,

o Incineration, and

o Fixation

The treatability study for vapor extraction of VOCs in subsurface soil will

demonstrate:

o Removal efficiency of VOCs from soil particles,

o Flow rate of vapors through the soil column, and

o Above ground degradation mechanisms

The treatabilitystudyfor in-sttublorestorationof VOCs in subsurfacesoil
will demonstrate:

=

o The type of microorganisms required;

o Removalefficiencyof microorganismsfor variousVOCs;

o Optimum moisture, nutrient, and oxygen content of soil required for

biorestoration;

o Removalefficiencyof acclimatedversusnonacclimatedmicroorganisms.

Should the feasibility study indicate that subsurface soil containing VOCs

can be excavated and treated above ground, a treatability study for surface

technologies such as incineration or fixation will be investigated. The

treatability study for incineration of VOC containing soil sill demonstrate:

o The physical,chemical,and thermodynamicpropertiesof the soil;

o Characteristics of the incinerators appropriate for this effort;
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o The residence times, temperaturesand oxygen required to achieve a

99.99 percent removal efficiency, and

o The fate of all contaminants including products of incomplete

combustion.

The treatabilitystudy for fixationof VOC containingsoil will demonstrate:

o The optimalfixationmixture requiredto render the VOCs immobile;

o The preferred methods for handling the soil to meet the fixation

requirements, and

o The contaminants leachability when the fixed soil is subject to a

Waste Extraction Test.

4.2.2 Groundwater Treatability Tests

Groundwater treatability tests may be conducted to assess which of the

applicable treatment technologies identified as part of the feasibility

study will be most effective in removing or reducing VOCs from groundwater

underlying JPL. The treatment system in place for the City of Pasadena

production wells is currently treating large volumes of VOC contaminated

groundwaterand can serve as a model for systems installedfor 3PL, however

newer technologiesmay prove more effective and less costly. Accordingly,

physical-chemical treatment methods which may be investigated include:

o Air stripping,

o Photolysis, and

o Carbon adsorption

The treatability study for air stripping of VOC containing groundwater will

demonstrate:

o Optimum temperature required for maximum contamination removal

efficiency;
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o Optimum pH adjustmentfor arriving at the maximum rate of

contaminant removal;

o Provide guidance for full scale stripping system; and

o The potential for meeting the guidelinesfor air and water

requirements.

The treatability study for photolysis of VOC containing groundwater will

demonstrate:

o Optimumphotochemicalor mixed photochemicaland chemicalprocess

for affecting all compounds of concern;

o Impact of sensitivephotochemicalspecies present in water on

removal efficiency;

o Optimum radiation source absorbed by the target species;

o The presence of radiation breakdown products resulting from

treatment.

The treatabilitystudyfor carbonadsorptionof VOC containinggroundwater

may demonstrate:

o The optimumsurfacearearequiredfor maximumadsorptioncapacity;

o The optimumpore sizefor maximumadsorptioncapacity;

o The approximatepH and temperatureforoptimizingadsorption;

o The rate of adsorption;

o The effect of suspended solids on adsorptionand backwash

requirements;
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o The effect of other contaminants,if any, on the operation of the

system; and

o Provide guidance for a full scale treatment system.
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5.0 FS PHASE II: REMEDIAL ALTERNATIVES EVALUATION

AND SELECTION (TASK 10)

r

The last phase of the JPL FS will focus on the final evaluation and selection

of remedial alternatives for both the groundwater and subsurface soil. This

final FS will contain analyses of relevant information needed to select site

remedies. During this detailed evaluation and analysis, each alternativei

that has been carried forward from the preliminary screening and treatability

studies will be assessed against the nine standard evaluation criteria
L,

discussed later in this section.

The results of this detailed evaluation will be arrayed so that comparisons

can be made among alternatives and the key deficiencies among alternatives

can be identified. This approach to evaluating alternatives will be

designed to provide sufficient information to adequately compare the

alternative technologies, select appropriate remedies, and demonstrate that

all statutory requirements are met so that a record of decision (ROD) can be

drafted.

The specific requirementsof CERCLA that will be addressed in the ROD and

supported by findings of this final FS report are:

o The remedy be protectiveof human health and the environment;

o ARAR's are attainedor providejustificationfor invoking a waiver;

o The technologiesand alternativebe cost effective;

o That permanent solutionsare utilizedto the extend possible;and

o The technologies selected reduce toxicity, mobility or volume of

the affected media.
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In addition,CERCLAplacesan emphasison evaluatinglong-termeffectiveness

and related considerations for each of the alternative remedial actions.

These statutory considerations include:

o the long-term uncertainties associated with land disposal;

o the goals,objectives,and requirementsof the SolidWasteDisposal

Act;

o the persistence, toxicity, and mobility of hazardous substances and

their constituents, and their ability to bioaccumulate;

o short- and long-term potential for adverse health effects from

human exposure;

o long-term maintenance costs;

o the potential for future remedial action costs if the alternative

remedial action in question were to fail; and

o thepotentialthreatto humanhealthand the environmentassociated

with excavation, transportation, and redisposal, or containment.

Nine evaluationcriteria have been developed to address the CERCLA

requirements and considerations listed above as well as additional technical

and policy considerations that have proven to be important for selecting

among remedial alternatives. These evaluation criteria serve as the basis

for conducting the detailed analyses during the FS and for subsequently

selecting an appropriate remedial action. The evaluation criteria are

divided into three groups:

Primary Balancing Factors

o Short-term effectiveness

o Long-term effectiveness and permanence

o Reduction of toxicity, mobility, or volume

o Implementability

o Cost
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ThresholdFactors

o Compliancewith ARARs

o Overallprotectionof human health and the environment

Modifying Considerat)o_

o State acceptance

o Communityacceptance

5.1 DETAILED ANALYSIS OF ALTERNATIVES

The last phase of the FS will involve a detailed analysis of alternatives

and will precede the actual selection of remedy (ies). The extent to which

alternatives will be analyzed during the detailed analysis will be

influenced by the available data, the number and types of alternatives being

analyzed, and the degree to which alternatives were previously analyzed

during their development and screening.

The evaluationsconductedduring the detailed analysis phase will build on

previous evaluations conducted during the development and screening of

alternatives. This phase will also incorporate any treatability study data

and any additional site characterization information that might be collected

during additional RI activities.

A detailed analysis of alternatives will consist of the following components:

o Further definition of each alternative,if appropriate,with respect

to the volumes or areas of contaminated media to be addressed, the

technologies to be used, and any performance requirements associated

with those technologies.

o An assessment and a summary of each alternative against the nine

evaluation criteria.

o A comparative analysis among the alternatives to assess the relative

performance of each alternative with respect to each evaluation

criterion.
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The detailedanalysisprovidesthe meansby whichfacts are assembledand

evaluated to develop the rationale for a remedy selection. Thus, the

requirements of the remedy selection process ensures that the FS analysis

provides the sufficient quantity and quality of information to simplify the

transition between the FS report and the actual selection of a remedy. The

analysis process described here has been developed on the basis of statutory

requirements of CERCLA Section 121; earlier program initiatives promulgated

in the November 20, lg85, NCP; the existing "Guidance on Remedial Investiga-

tions and Feasibility Studies Under CERCLA," dated May lg85; and site-

specific experience gained in the Superfund program. The nine evaluation

criteria listed in this section encompass technical, cost, and institutional

considerations; compliance with specific statutory requirements; and state

and community acceptance.

5.1.1 OverallProtectionof HumanHealthand Environment

The overallprotectionof human healthand environmentis one of the most

importantcriterionin the FS processand focuseswhether each remedial

alternative evaluated meets the requirement protecting human health and the

environment. This evaluation is based on a composite of factors assessed

under other evaluation criteria, especially long-term effectiveness and

permanence, short-term effectiveness, and compliance with ARARs.

Evaluationof the overallprotectivenessof an alternativeduringthe RI/FS

will focus on how a specific alternative achieves protection over time and

how site risks are reduced. The analysis will indicate how each VOC source

is to be eliminated, reduced, or controlled for each alternative.

5.1.2 Compliance with ARAR's

Compliance with ARAR's will be used as a criterion to determine how each

alternative complies with applicable or relevant and appropriate Federal and

State requirements,as defined in CERCLA Section 121. There are three

general categories of ARARs: chemical-, location-, and action-specific.

ARARsfor each categoryhave beenidentifiedin previousstagesof the RI/FS

process (see Section 2.4). The detailed analysis will summarize which
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requirementsare applicableor relevantand appropriateto an alternative

and describe how the alternative meets these requirements. When an ARAR is

not met, the basis for justifying one of the six waivers allowed under

CERCLA will be discussed.

Otherinformationin the form of advisories,criteria,and guidancethatare

not ARARs may be available, but because they may be necessary to ensure

protectiveness and are appropriate for use in a specific alternative they

will still be considered in the analysis. These to-be-considered (TBC)

criteria will be included in the detailed analysis if the lead and support

agencies agree that their inclusion is necessary and appropriate.

The following will be addressed for each alternative during the detailed

analysis of ARARs:

o Compliance with chemical-specific ARARs (e.g., MCLs)--This factor

addresses whether the ARARs can be met, and if not, whether a waiver

may be appropriate.

o Compliance with action-specific ARARs (e.g., RCRA minimum technology

standards)--It must be determined whether ARARs can be met or waived.

o Compliance with location--specific ARARs (e.g., preservation of

historic sites)--As with other ARAR-related factors, this involves a

consideration of whether the ARARs can be met or whether a waiver is

appropriate.

o Compliance with appropriate criteria, advisories, and guidances--This

involves a consideration of how well the alternative meets Federal

and State guidelines that are not ARARs (e.g., not promulgated) but

have been identified by lead and support agencies as TBCs because

they have been determined to be necessary to ensure protection of

human health and the environment and are appropriate for the

circumstances of the site.
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The actualdeterminationof which requirementsare applicableor relevant

and appropriatewill be made by the lead regulatoryagencyin consultation

with other agencies. A summary of these ARARs and whether they will be

attainedby a specificalternativewill be presentedin an appendixto the

FS report.

5.1.3 Long-Term Effectiveness and Permanence

The evaluationof alternativesfor long-termeffectivenessand permanence

addresses whether the remedial action will mitigate risk remaining at the

siteafterthe responseobjectiveshavebeenmet. The primaryfocusof this

evaluation criterion will be the extent and effectiveness of the controls

thatmay be requiredto managethe risk posedby treatmentresidualsand/or

untreated materials. The following components of the criterion will be
addressed for each alternative:

o Magnitude of remaining risk--This factor assesses the residual risk

remaining from untreated materials or treatment residuals at the

conclusionof remedialactivities.The potentialfor this risk may

be measuredby numericalstandardssuch as cancerrisk levelsor the

volume or concentration of contaminants in waste media, or treatment

residuals remaining on the site. The hazardous characteristics of

the residuals will be based on their toxicity, mobility, and ability

to bioaccumulate.

o Adequacy of controls--This factor assesses the adequacy and

suitability of controls, if any, that are used to manage treatment

residuals or untreated materials that remain at the site. These may

include an assessment of containment systems and institutional

controls to ensure that any exposure to human and environmental

receptors is within protective levels.

o Reliability of controls--Thisfactor addresses the long-term

reliability of management controls for providing continued protection

from residuals. This includes the assessment of need to replace

technical components of the alternative and the risks posed should

the remedial action need replacement.
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initially identified for specific technologiesduring the

development and screening of alternatives and is addressed again

in the detailed analysis for the alternative as a whole.

- Reliabilityof technology--Thisfocuses on the ability of a

technology to meet specified process efficiencies or performance

goals. The likelihood that technical problems will lead to

schedule delays will be considered as well.

- Ease of undertakingadditionalremedialaction--Thisincludesa

discussion of what, if any, future remedial actions may need to be

undertaken and the difficulty in implementing such additional

actions. This is particularly applicable for an FS addressing an

interim action at a site where additional operable units may be

analyzed at a later time.

- Monitoringconsiderations--Thisaddressesthe abilityto monitor

the remedies' effectiveness and includes an evaluation of the

risks of exposure should monitoring be insufficient to detect a

system failure.

o Administrative feasibility

- Activitiesneededto coordinatewith other offices and agencies

such as obtaining permits for offsite activities or rights-of-way
for construction.

o Availability of services and materials

- Availabilityof adequateoffsitetreatment,storagecapacity,and

disposal services

- Availabilityof necessaryequipmentand specialistsand provisions

to ensure any necessary additional resources

- Timing of the availability of technologies under consideration

4087E 103



- Availability of services and materials, plus the potential for

obtaining competitive bids, which may be particularly important

for innovative technologies.

5.1.7 Costs

A comprehensive discussion of costing procedures for CERCLA sites is

contained in the Remedial Action Costing Procedures Manual (USEPA 1985).

The application of cost estimates to alternatives evaluation is discussed in

the following paragraphs.

CapitalCosts. Capitalcostsconsistof direct(construction)and indirect

(nonconstruction and overhead) costs. Direct costs include expenditures for

the equipment, labor, and materials necessary to install remedial actions.

Indirect costs include expenditures for engineering, financial, and other

services that are not part of actual installation activities but are

required to complete the installation of remedial alternatives. (Sales

taxes normally do not apply to Superfund actions). Costs that must be

incurred in the future as part of the remedial action alternative will be

identified and noted for the year in which they will occur. The distribution

of costs over time will be a critical factor in consideration between

technologies.

Direct capital costs may include the following:

o Constructioncosts--Costsof materials,laborand equipmentrequired

to complete a remedial action.

o Equipmentcosts--Costsof remedial action and service equipment

necessary to enact the remedy until the site remedy is complete.

o Land and site-development costs--Expenses associated with the

purchase of land and the site preparation costs of existing property.

o Buildings and services costs--Costsof process and nonprocess

buildings, utility connections, purchased services, and disposal

costs.
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o Relocation expenses--Costs of temporary or permanent accommodations

for affected nearby residents.

o Disposal costs--Costs of transporting and disposing of waste material

such as drums and contaminated soils.

Indirect capital costs may include:

o Engineering expenses--Costsof administration,design, construction

supervision, drafting, and treatability testing.

o Legal fees and licenseor permit costs--Administrativeand technical

costs necessary to obtain licenses and permits for installation and

operation.

o Startup and shakedown costs--Costs incurred during remedial action

startup.

o Contingency allowances--Funds to cover costs resulting from

unforeseen circumstances, such as adverse weather conditions,

strikes, and inadequate site characterization.

Annual Costs. Annual costs are post-constructioncosts necessary to ensure

the continued effectiveness of a remedial action. Although some annual

costs may be borne by other agencies, this distinction will not be called

out in the FS. The following annual cost components will be considered:

o Operating labor costs--Wages, salaries, training, overhead, and

fringe benefits associated with the labor needed for

post-construction operations.

o Maintenance materials and labor costs--Costs for labor, parts, and

other resources required for routine maintenance of facilities and

equipment.
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o Auxiliary materials and energy--Costs of such items and electricity

for treatment plant operations, water and sewer services, and fuel.

o Disposal of residues--Costs to treat or dispose of residuals such as

sludges from treatment processes or spent activated carbon.

o Purchased services--Sampling costs, laboratory fees, and professional

fees for which the need can be predicted.

o Administrative costs--Costs associated with the administration or

remedial action O&M not included under other categories.

o Insurance, taxes, and licensing costs--Costs of such items as

liability and sudden accidental insurance; real estate taxes on

purchased land or rights-of-way; licensing fees for certain

technologies; and permit renewal and reporting costs.

o Maintenance reserve and contingency funds--Annual payments into

escrow funds to cover costs of anticipated replacement or rebuilding

of equipment and any large unanticipated O&M costs.

o Rehabilitation costs--Cost for maintaining equipment or structures

that wear out over time.

o Costs of periodic site reviews--Costs for site reviews that are

conducted at least every 5 years if wastes above health-based levels

remain at the site.

The costs of potential future remedial actions will be addressed, and if

appropriate, will be included when there is a reasonable expectation that a

major component of the alternative will fail and require replacement to

prevent significant exposure to contaminants. Analysis, described under

Section 5.1.3, "Long-term Effectiveness and Permanence," will be used to

determine which alternatives may result in future costs. It is not expected

that a detailed statistical analysis will be required to identify probable

future costs. Rather, qualitative engineering judgment will be used and the

rationale should be well documented in the FS report.
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Accuracy of Cost Estimates. Site characterization and treatability

investigation information will permit the user to refine cost estimates for

remedial action alternatives. An accuracy of +50 percent to -30 percent of
cost estimates will be used.

PresentWorthAnalysis. A presentworthanalysiswill be used to evaluate

expenditures that occur over different time periods by discounting all

future costs to 19gl. This will allow the cost of remedial action

alternatives to be compared on the basis of a single figure representing the

amount of money that, if invested in this year and disbursed as needed, will

be sufficient to cover all costs associated with the remedial action over

its planned life.

In conductingthe presentworthanalysis,assumptionswill be made regarding

the discount rate and the period of performance. A discount rate of 5

percent before taxes and after inflation will be assumed. Estimates of

costs in each of the planning years will be made in constant dollars,

representing the general purchasing power at the time of construction. In

general, the period of performance will not exceed 30 years for the purpose

of the detailed analysis.

Cost SensitivityAnalysis. Afterthe presentworthof each remedialaction

alternative is calculated, individual costs may be evaluated through a

sensitivity analysis if there is sufficient uncertainty concerning specific

assumptions. A sensitivity analysis assesses the effect that variations in

specific design assumptions, implementation, operation, discount rate, and

effective life of an alternative can have on the estimated cost of the

alternative. These assumptions depend on the accuracy of the data developed

during the site characterization and treatability investigation and on

predictions of the technology's future behavior. Therefore, these

assumptions are subject to varying degrees of uncertainty from site to

site. The potential effect on the cost of an alternative because of these

uncertainties can be observed by varying the assumptions and noting the

effects on estimated costs. Sensitivity analyses can also be used to

optimize the design of a remedial action alternative, particularly when
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design parameters are interdependentsuch as treatment plant capacity for

contaminatedgroundwaterand the lengthof the period of performance.

Use of sensitivity analyses will be considered for the factors that can

significantly change overall costs of an alternative with only small changes

in their values, especially if the factors have a high degree of uncertainty

associated with them. Other factors chosen for analysis may include those

factors for which the expected (or estimated) value is highly uncertain.

The results of such an analysis can be used to identify worst-case scenarios

and to revise estimates of contingency or reserve funds.

The following factors are potential candidates for consideration in

conducting a sensitivity analysis:

o The effective life of a remedial action,

o The O&M costs,

o The durationof cleanup,

o The volume of contaminatedmaterial,given the uncertaintyabout site

'' conditions,

o Other design parameters (e.g.,the size of the treatmentsystem),and

o The discount rate (5 percent will be used to compare alternative

costs, however, a range of 3 to l0 percent may be used to investigate

uncertai nties)

The result of sensitivityanalysis will be discussed during the comparison

of alternatives. Areas of uncertaintythat may have a significanteffect on

the cost of an alternative will be highlighted, and a rationale will be

presentedfor selectionof the most probablevalue of the parameter.
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5.1.8 State Acceptance

This assessment evaluates the technical and administrative issues and

concerns the State of California may have regarding each of the alternatives.

The analysis will be limited to formal comments made during previous phases

of the RI/FS and will describe the process used to obtain input from other

agencies during preparation of the RI/FS. This may include meetings,

opportunities for agency review, and the transmittal of comments between

agencies.

During this process, formal comments can be provided during the comment

period on the FS report. These comments will be fully evaluated during

preparation of the ROD or administrative agreement and the responsiveness

summary.

5.1.9 Community Acceptance

Acceptance of the alternative by the City of Pasadena and surrounding

communities will be important in selecting an alternative. This assessment

incorporates public input into the analysis of alternatives. There are

several points in the RI/FS process at which the public may have previously

provided comments to the lead agency. As with the previous assessment of

state acceptance, there is no formal opportunity for public comment during

the preparation of the FS report. Formal public comments are provided

during the 30-day public comment period on the FS report. Public concerns

or comments will be addressed in the ROD or administrative agreement and

responsiveness summary. When community positions on specific alternatives

have been documented during preparationof the RI/FS, the detailed analysis

will address those features the community support, has reservation about, or

opposes.
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6.0 PROJECT MANAGEMENT

i

The proposed project management activities for the RI/FS of the JPL site

will be discussed in two separate sections. The proposed management

organization and approach will be presented followed by the proposed quality

assurance and data management structure. These descriptions will serve as

the basis from which the proposed activities will be conducted.

6.1 PROJECT ORGANIZATION AND APPROACH

The project activities will be organized as shown in Figure 6-1. The JPL

Project Manager will direct all activities conducted during the proposed

RI/FS. In that role, the JPL Project Manager will interfacewith both the

lead regulatory agency, the Ebasco Project Director, the Ebasco Site

Manager, and the JPL Community Relations Coordinator.

The JPL Community Relations Coordinator will lead the community relations

effort on behalf of JPL. The Community Relations Coordinator will prepare

fact sheets documenting project accomplishments and schedules of significant

activities. The Community Relations Coordinator will also work with the JPL

Project Manager to provide meeting support for public interactions. Ebasco

will support the JPL Community Relations Coordinator with community

relations programs and activities.

A representative from Ebasco will serve as Site Manager for the technical

and administrative aspects of completing the proposed RI/FS. The Site

Manager will receive assistance during this project from a number of people

identified in Figure 6-1. In particular, a health and safety specialist

will write the site specific health and safety plan and monitor the health'

and safety of all personnel conducting field studies. Another specialist

will monitor the quality of all work conducted both in the field and in the

laboratory. The field operations have been separated into two distinct

areas of concern in this work plan and thus two individuals will monitor the

groundwater and the source control portions of the RI.
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Figure 6-1
JPL RI/FS PROJECT MANAGEMENT ORGANIZATION
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The Feasibility Studies will be directed by Ebasco. The Site Manager will

also manage the procurement and monitor the progress of all subcontractors

used as part of the RI/FS.

The RI/FS activitieswill be separatedinto tasks as outlined in the text of

this work plan. Should the need arise, the RI may be extended into

additional phases depending on the results of the activities proposed here.

6.2 PROJECT QUALITY ASSURANCE AND DATA MANAGEMENT

The project's quality assurance and data management activities will be

directed and monitored by Ebasco. Standard QA/QC procedures will be

implemented by the subcontractors selected to perform drilling, sampling,

and chemical analyses. All of the procedures used were developed to comply

with both EPA and the State of California Department of Health Services

Guidelines and include:

o Strict adherence to EPA procedures for sample collection, storage,

container and preservation techniques.
/

o Chain of custody documentation.

During the course of sampling, Ebasco will collect replicate samples of

groundwater and field blanks for laboratory analyses to assess data quality.

Chemical data validation will be performed to determine the usability of the

laboratory data provided. The data review process will assess data quality

with respect to both technical and contractual requirements. Close

examination of analytical data will ensure that:

o All QC requirements(e.g., instrument calibrations,blanks, spikes,

recoveries, holding times) were performed and a valid analysis was

performed.

o Data are reliable for the intended use(s).
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Data obtained during the site investigationwill be evaluatedas part of the

ongoing site assessment as the investigation proceeds. Once all the data

from the various field tasks are compiled, an evaluation report of the data

will be prepared. This evaluation will ensure the data are sufficient in

quality to meet the characterization objectives outlined. The following

considerations will be included in the data evaluation:

o A historical review of the site including agency reports of

incidences, maps, surface photos, notices of violations, and soil

reports will be collected and analyzed for pertinent data.

o The location, thickness, and character of areas containing waste

will be outlined.

o Site geology will be depicted on a geologic cross-section that will

include subsurface data obtained from new monitoring wells. The

cross-section will be referenced on a base map.

o Data and maps with groundwaterflow directionswill be prepared.

Upon completion of the Remedial Investigation, all raw laboratory data will

be presented in the final report. Laboratory Quality Control summaries will

also be included.
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7.0 PROJECTSCHEDULE

An estimated schedule to accomplish the Remedial Investigation and

FeasibilityStudy for 3PL is shown in Table 7-1. This schedule is generic

for each activity based on our past experience. As the schedule shows, some

tasks must be completed before others can begin.

The followingassumptionswere made during the developmentof the schedule:

o Field activities will not be affected by weather conditions and

unplannedprocurement/mobilizationdelays.

o Report production and reviews will be conducted in a timely fashion.

o Interpretations of site conditions based on analysis of data

collected during the Remedial Investigation will not be

significantly altered during potential later stages of data

collection and analysis.

o No delays are caused by unanticipated health and safety concerns.

Because JPL has not yet been listed on the NPL and the EPA is not yet

technically the lead agency for this project, there is a degree of

uncertainty associated with the schedule.
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Table 7-1

Estimated Schedule for the Remedial Investigation / Feasibility Study Program

Project Schedule - Months

ACTIVITY/TASK I 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

PROJECT PLANNiN(_
RI/FS Work Plan Approval (Task 1) _
Community Relations Plan (Task 2) ,--_

SITE (_HARA(,3TERIZATION
Field Investigation (Task 3)
Sample Analysis / Validation (Task 4)
Data Evaluation (Task 5) i
Risk Assessment (Task 6)
RI Report (Task 8) · ·

TREATABILITY INVESTIGATIONS

Treatability Studies (Task 7)

PHASE I FEASIBILITY STUDY

Remedial Alternatives Development
and Screening (Task 9)

PHASE II FEASIBILITY STUDy
Detailed Analysis of Remedial

Alternatives (Task 10)

FS Report (Task 11) · j

E-4 Legend: · Final IIDraft
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